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Historically, Amateur Radio operators have 
made important contributions to the art and 
science of communications. Once again 
Amateur Radio assumes leadership in advanced 
communications technology. You have the 
privilege of being one of the first to include a 
Narrow Band Voice Modulation (NBVM) system 
In your station. The VBC Model 3000 is the 
system that you have been hearing about for a 
year and have read about recently in QST and 
the 1979 ARRL Handbook. It is the world s first 
such system. 

The VBC Model 3000 provides full audio level compression 
and expansion complete intelligibility in only 1300 Hz 
bandwidth It permits you to take full advantage of other 
stations' RF speech clippers and processors . similar to the 
amplitude compression and expansion used for many 
years in telephone and satellite communications. 

The Model 3000 is for mobile and fixed station use and 
requires no modifications to your existing equipment It is 
completely self contained, including its own audio 
amplifier. The unit automatically switches into transmit 
mode when microphone is keyed or voice operation is 
used It connects just after the microphone on transmit and 
just prior to the speaker on receive In addition to its basic 
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function of operating in a narrow bandwidth, the Model 
3000 also increases the performance of your station in the 
following ways: 

• Reduces adjacent channel interference 

• Increases signal to noise ratio 

• Increases communications range 
Some of its outstanding features include 

• High quality narrow band speech 

• Self contained transmit/receive adapter 

• Built in audio amplifier 

• 5 active filters with a total of 52 poles 

• Rugged dependable hybrid 1C technology 

• Low power consumption 

Receive only features, such as sharp voice and CW filtering 
and amplitude expansion, provide improved reception 
without requiring a unit at the transmitting station 
For the more advanced experimenter the Model 3000 is 
available in a circuit board configuration for building into 
your present transceiver 

Henry Radio is ready to offer technical assistance and 
advice on the use and servicing of the Model 3000 and will 
help introduce new owners to others operating NBVM 
units Get in on the ground floor... order yours now 
Price VBC Model 3000 $349 00 

Circuit board configuration $275.00 
For more detailed information please call or write. The 
Model 3000 will be available from most Tempo dealers 
throughout the U S and abroad 


11240 W Olympic Blvd, Los Angeles. Calif 90064 213/477 6701 
931 N Euclid, Anaheim. Calil 92801 714/772 9200 

Butler, Missouri 64730 816/679-3127 
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We've given you the best antenna on 
the market. Now put it on the best 
tower. The name Hy-Gain says quality 
...need we say more? 


HG-37LWCB 


HG-33 MT2 


• Free Standing Crank-Up with lower • Free Standing Crank-Up with lower 


taction secured to building 

• 37 It. high 

• 4.0 sq. It. ol Antenna Area 


HG-35 MT2 


section secured to building 

• 33 It. high 

• 8.5 sq. It. Antenna Area 

• 10 It. sections 


HG-50 MT2 


• Free Standing Crank-Up with lower • Free Standing Crank-Up with lower 

section secured to building section secured to building 

• 35 tt. high • 50 It. high 

• 9.5 sq. It. Antenna Area • 8.6 sq. tt. Antenna Area 


HG-68 MT2 


HG-37 SS 


• Free Standing Crank-Up with lower • Free Standing Crank-Up 


section secured to building 

• 68 It. high 

• 5.0 sq. It. Antenna Area 

HG-52 SS 

• Free Standing Crank-Up 

• 52 It. high 

• 9.0 sq. It. Antenna Area 

HG-70 HD 

• Free Standing Crank-Up 

• 70 It. high 

> 16.0 sq. It. Antenna Area 


• 37 It. high 

• 9.0 sq. It. Antenna Area 


HG-54 HD 

• Free Standing Crank-Up 

• 54 ft. high 

• 16.0 sq. It. Antenna Area 
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93200 Saint Denis France 
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MFJ ENTERPRISES INC 1979 


NEW MFJ-981 3 KW Versa Tuner IV 

For $199.95 you can run up to 3 KW PEP and match everything from 
1.8 thru 30 MHz: coax, balanced lines, random wires. Built-in balun, 
SWR, dual-range forward and reflected power meter. 
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FREE MFJ LOGBOOK . . . 

Just aak your MFJ dealer to demon¬ 
strate these 3 KW Versa Tuner IVs. 
Logbook quantities are limited. 


3 KW 

, PEP : 


*199 95 


The NEW MFJ 981 3 KW Vert* Tuner IV lets 
you run up to 3 KW PEP and match any teedline 
continuousl y from 1 8 to 30 MHz coa*. balanced 
line or random wire 

Thii gives you maximum power transfer to 

your antenna lor solid QSO’s and attenuates bar 
monies to reduce TVI and out ot band emission. 

An accurate meter gives SWR. forward, reflect 
ed power in 2 ranges (2000 and 200 watts) 

A new all metal, low profile cabinet gives you 
RFI protection, rigid construction, and sleek styling 


Black finish Rich anodized aluminum front panel 
5x14x14 inches A Hip down wire stand tilts 
tuner lor easy viewing 

Efficient, encapsulated 4:1 ferrite balun. 500 

pi. 6000 volt capacitors. 18 position dual inductor 
17 amp. 3000 volt ceramic rotary switch 2% 
meter SO 239 coax connectors, ceramic leedthru 
lor random wire and balanced line Binding post 
lor ground 

Every single unit is tested for performance and 

inspected lor quality Solid Amencan construction 


MFJ-982 3 KW VERSA TUNER IV has balun, 7 position anl 
thing: coax, balanced lines, random wires continuously from 


Flexible 7 position antenna switch lets you 
select 1 coax thru tuner and 2 coax thru tuner 
or direct, or random wire and balanced line 
Up to 3 KW PEP. Match any feedlme from 1 8 
to 30 MHz coax, random wire, balanced line 
Gives maximum power transfer. Harmonic at 
tenuation reduces TVI. out ol band emissions 
Black metal cabinet, anodized aluminum Iront 
panel Flip down wire stand 5x14x14 in 
Encapsulated 4:1 lerrite balun. 500 pt. 6000 
volt capacitors. 18 position dual inductor. 17 amp 


• 7 position 

antenna switch £ A AQE 

• 4:1 ferrite balun »*3 

for balanced | 

lines 

ceramic switches SO 239 coax connectors, 
ceramic leedthru lor random wire, balanced line, 
binding post for ground 

Made in USA. One year limited warranty 

See it at your nearest dealer. II no dealer is 
available order direct Irom MFJ. 


quality components Full one year limited warranty 
For your nearest MFJ dealer, call toll tree 
800 647 1800 Stop by your dealer Compare it 
feature for feature with other tuners Compare its 
value, its quality and its performance 
After a truly side by side comparison, you’ll 
be convinced that its value, quality and features 
make it a truly outstanding value 
Why not visit your dealer loday and see the 
NEW MFJ 981 3 KW Versa Tuner IV? It no 
dealer is available order direct Irom MFJ 

enna switch. Matches every- 
1.8 to 30 MHz. 


* © 


If you already have a SWR/wettmeter , the 
MFJ-982 is for you. 


MFJ-980 3 KW VERSA TUNER IV has built-in balun for balance d lines. Matches coax, 
balanced lines, random wires, 1.8 to 30 MHz. 


Up to 3 KW PEP. Match any teedline Irom 1 8 
to 30 MHz coax, random wire, balanced line 
Heavy duty encapsulated 4 1 lerrite balun 
Gives maximum power transfer. Harmonic at 
tenuation reduces TVI. out of band emissions 
Black metal cabinet, anodized aluminum Iront 
panel Flip down wire stand. 5x14x14 in 

500 pf, 6000 vofl cap., 18 position dual indue 


• Encapsulated 4:1 
ferrite balun for 
balanced lines 


*169 95 ® 


tor. 17 amp ceramic switches 
Made in USA. One year limited warranty 

See it at your nearest dealer. It no dealer is 
available order direct Irom MFJ 
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This Is MFJ's lowest priced 3 KW Versa 
Tuner IV. 


FOR YOUR NEAREST DEALER OR FOR ORDERS 

CALL TOLL-FREE 800-647-1800 


Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping). 

Order today. Money back if not delighted. One year limited warranty. Add $8.00 shipping/handling. 

For technical Information, order/repair status. In Mississippi, outside continental USA, call 601-323-5869. 

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On 
MFJ ENTERPRISES, INC. MISSISSIPP|\tATE, MISSISSIPPI 39762 
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a second look 

by Jim Fisk 


It's spring and hamfest time again. It seems that no matter where you look, you'll see an 
announcement for yet another convention, radio auction, hamfest, or fm talk- in, and the Dayton 
Hamvention in Dayton, Ohio, which is billed as the original hamvention, is one of the biggest of the 
year. Scheduled for the last weekend of April, the Dayton Hamvention draws upon the large amateur 
population of the Midwest and has provided the model for many successful Amateur Radio conven¬ 
tions around the country. Several years ago, in fact, a contingent of Japanese amateurs came over 
to take a look at the Hamvention and its management, then returned to Japan where they staged a 
very popular and successful ham convention in the shadow of Mount Fujiyama. 

Growing by leaps and bounds in recent years, more than 19,000 hams were in attendance last 
year, and even more are expected in 1979! But even with this huge influx of Amateur Radio enthusi¬ 
asts, everything runs smoothly, and this year, as always, the Dayton Hamvention Committee has 
gone all out to ensure a lively, interesting weekend for all. Bright and early Friday, April 27th, the 
Amateur Radio manufacturers and distributors will start setting up their exhibits. At high noon the 
exhibition doors will be opened to the public — the exhibit hall will remain open until 8:30 PM, so 
you'll have plenty of time to browse through the many commercial exhibits. And, if this year's exhibit 
area is anything like those in the past, you can bet some major new Amateur Radio products will be 
unveiled by the manufacturers. 

When the lights go out in the exhibit hall on Friday evening, they'll come on in other parts of town 
with banquets or gatherings scheduled for the QCWA and Old Old Timers as well as groups inter¬ 
ested in DX, slow-scan TV, and fm repeaters (the well-known FM Bash). By early Saturday morning 
things will really be humming around Hara Arena, weekend home of the Hamvention, as vendors and 
traders from miles around start setting up shop for the famous Dayton Flea Market. Like other parts 
of the Hamvention, the flea market grows every year, and now takes up more than 10 acres of real 
estate behind the main convention hall. Whether you're interested in good used ham gear, replace¬ 
ment parts, vacuum tubes, new components, or antique radios, chances are good that the item you 
want will be for sale — your problem is to locate it among the thousands of items on display. 

At 9:00 AM Saturday morning the first of many forums will be kicked off with sessions devoted to 
antennas, microwave techniques, space communications, microprocessors, and code proficiency. 
Between 1130 and 1300 there will be meetings for the DXers and Oscar enthusiasts. After lunch the 
emphasis will be on contests, QRP rigs, ATV, fm repeaters, vhf/uhf, and moonbounce. The tradi¬ 
tional Saturday-night cocktail hour and banquet begins at 7:00 PM. 

Early Sunday morning, just about sunrise, the Flea Market will open for another day's business; a 
few hours later the exhibition hall will open once again and the ARRL Forum will get under way. If 
you've never been to a major ham convention, the ARRL Forum offers you a chance to ask the 
ARRL's officers and directors questions about League affairs. The FCC Forum scheduled for Sunday 
afternoon gives you a similar opportunity to ask questions of FCC staff members from Washington. 
Both the ARRL and FCC Forums are among the most popular get-togethers at any convention, so be 
sure you arrive early to get a good seat. 

In addition to the various sessions and forums, there will be technical and group meetings for 
ARPSC, OSSB, and MARS. Other special groups attending the Hamvention are the Buckeye Belles, 
Mid-Cars, Ten-Ten, Firebirds, Young Ladies Radio League, and others. If past performance and the 
1979 schedule are any indication, this year's Dayton Hamvention will be another great show. 

For amateurs who arrive in trailers and campers, parking will be permitted only in specially 
designated areas (no campers or travel trailers will be permitted to park in the Arena lot, including the 
flea market area). For those who stay in the downtown hotels, free bus service will be provided out to 
the Hamvention. A large allotment of rooms has been set aside for the Hamvention by the local 
hotels and motels; all room requests should be directed to the Accommodations Committee so that 
rooms can be alloted within the available supply. For more information, and a Hamvention brochure, 
write to the Dayton Hamvention, Post Office Box 44, Dayton, Ohio 45401. 

If you've never been to the Dayton Hamvention, but have considered it, this is the year to go. If 
you've been before, you already know what I'm talking about. See you there! 

Jim Fisk, W1HR 
editor-in-chief 
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Optimum Performance 
Optimum Ualue / IC-211 
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2 meter Multi-Mode 4 MHz Transceiver 



• Full 4 MHz • Operates new subband • Two VFO’s built in • Single knob frequency 
selection • Variable offset • Remote programming with compatable RM2 micro¬ 
processor • Two speed optical chopper dial • Computer input port • LSI circuitry • 
117v AC built in • Variable power output • 100 Hz & 5 KHz, 144-146 / 5 KHz, 146-148 

• SSB & CW, 144-148 / FM, 144-148 • IF noise blanker • Front panel discriminator • 
SWR meter • VOX on SSB with adjustable gain level and delay • CW sideband 
monitor • Semibreak-in CW 


“The IC-211 is a very fine piece of electronic 
equipment. It is every bit what I expected, and 
more." 

John, K2UFA 

“Very fine receiver, and easy to operate, even with 
so much on it. Nice!" 

Alex, WD4DGF 

“Fantastic rig! ICOM line recommended by 
dealer, but rigs sold themselves!!!" 

Jerry, WB9QKV 

“The IC-211 outperforms anything I’ve used 
Regal quality throughout... exceptional cosmetic 
design and compact ruggedness. Truly a master¬ 
piece of engineering inside and out." 

Steve, WD9FRP 


“1 only buy the best." 

Frank. WB4WUY 

“An excellent rig. Both my wife (WB9BFY) and 
myself are very pleased with it.” 

Neal. WB9ZCU 

“An exceptional piece of equipment. Very 
versatile." 

Bemie, WB2FBP 

“The one that probably best illustrates our point 
—that your Amateur Radio dollar buys a lot more 
these days—is the ICOM IC-211... The key word 
in any description of the IC-211 is versatility. 

QST Magazine, 

“Product Review", 

Dec. 1978 


All ICOM radio* significantly eneeed 
FCC specifications limiting 
spurious emissions. 

Specific si tons are subject (o change 
without notice. 


1C-III Spec tflcat toes 1 Frequency Coverage (any mode! 144 00 to 14* 00 MHr □ Modes SSB (A3J). FM IF3». CW (All. □ Supply Voltage 
DC. 13 8 V s 15VACII7V * 10\D$u* lllmm(h) s241mm(w) ■264mm(d»a Weight 68 Kg□ TXOutput A3J 10WiPEPl. A1 * F3. J0W 

□ Spurious Radtabon - 60 dB below Cantor □ Microphone Impedance 600 Ohm* □ SensMvrty. A3J & Al. 0 5 mtcrovoh lOdBS • N/N. F3. 

0 6 microvolt for 20 dB quieting □ Spurious Response - 60 dB or better □ Synthesizer Frequency Range. 144 00 MHi to 148 00 MHr 

□ Synthesizer Stability t lKHr □ Frequency Readout 7 <fcpt LED 100 Hr Readout C Antenna Impedance 50 ohms □ Spurious Response 
Rejection RaOo Bettor than 60 dB □ IF quenoe* SSB. 10 7 MHr. FM 10 7 MHr. 4S5 KHr □ Carnet Suppression Better then 40 dB down □ Opp 
Sideband 5 upper twon More than 40 dB down u Selectivity SSB. CW 2 12 KHr at - 6 dB. 2 24 KHr at - 60 dB. FM t 7 5 KHr al - 6 dB. 2 
IS KHr at - 60 dB 
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13256 Northrup Way 
Bellevue Wash 98005 
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3331 Towerwood Drive 
Dallas Texas 75234 
(214) 620 2780 

ICOM CANADA 
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Canada 
(604)321-1833 
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Dear HR: 

I've just finished reading the article 
on phase-locked loop demodulators 
in the September issue, and noticed 
a couple of minor errors which I'd 
like to comment on. In the discussion 
of capture and lock range, the PLL is 
referred to as a positive feedback 
system. That is not correct, as a PLL 
uses negative feedback (like any 
other closed-loop system) to reduce 
the error to a minimum. In this case, 
it is the phase error between the ref¬ 
erence (the frequency you want to 
track) and the controlled variable (the 
VCO frequency) which is reduced by 
developing a signal proportional to 
their difference. 

Another gremlin showed up in the 
caption for Fig. 4 and the accompa¬ 
nying text, where the acquisition 
beat note is described as sinusoidal. 
It is not sinusoidal, as an examina¬ 
tion of photographs of that signal 
will show. It can't be a sinusoid, 
because a sinusoid doesn't have a 
dc component. As the author points 
out, the output of the phase detector 
and low-pass filter has to have a dc 
component which will drive the VCO 
toward the reference. The most com¬ 
mon phase detector in PLL systems is 
a multiplier which multiplies the 
input signal by a squarewave from 
the VCO. The multiplier produces a 
positive halfwave rectified output 
when the inputs are 90 degrees out 
of phase, and a negative half wave 
rectified output when the inputs are 
180 degrees out of phase. The acqui¬ 
sition beat note consists of a series 
of these rectified sine waves which 


increase in period as the difference 
frequency decreases. The low-pass 
filter acts as an integrator which re¬ 
duces the ripple and provides an 
average dc voltage which drives the 
VCO toward the reference. The PLL 
will lock when the signals are the 
same frequency and differ in phase 
by 90 degrees, which is the point 
where the phase detector and low- 
pass filter has zero dc output. 

Academic nitpicking aside, I was 
pleased to see a nonmathematical 
discussion of amateur applications 
for the PLL. The PLL offers the pos¬ 
sibility of some improvement in 
threshold sensitivity over conven¬ 
tional discriminators, due to its lower 
noise bandwidth. The noise band¬ 
width of the PLL is determined by the 
lowpass filter (approximately 3-5 
kHz for an fm speech demodulator). 
A conventional discriminator must 
contend with the noise from the full 
i-f bandwidth. Since the i-f band¬ 
width for amateur fm is usually 14 
kHz (and the noise bandwidth is even 
higher), the threshold sensitivity of 
a PLL demodulator should be several 
dB better than a conventional dis¬ 
criminator. I plan to run some experi¬ 
ments in the near future to determine 
the actual improvement in practice, 
and hope to see more discussion of 
this subject in ham radio. 

John J. Murphy, K6JLF 
Post Office Box 1875 
Ridgecrest, California 93555 

pi network design 

Dear HR: 

A small short circuit in my article 
on "Pi Network Design" (March, 
1978 issue) has surfaced courtesy of 
correspondence with Robert F. 
White, W6PY. Three values at the 
top left-hand column on page 37 


should be: 

X c ' = - 608.64 C c r = 36.572 pF 

In the second paragraph following 
the tabulation, total C m = 222.59 
pF. Total mid-point capacitance, due 
to improper calculation of the first 
(prime-valued) section, is off by 
exactly 5 pF. 

Upon checking my original notes, 

I found there were two calculations 
for the dual-section pi network; I 
inadvertently used the wrong set. 
The equations are correct; only the 
calculated values are in error. W6PY 
found the error with his TI-59 cal¬ 
culator program. 

Leonard Anderson 
Sun Valley, California 

data package for the 
programmable hf 
receiver 

Dear HR: 

Because of the large response I 
received to my programmable high- 
frequency receiver, which appeared 
in the October, 1978, issue of ham 
radio, I have put together a limited 
number of data packages as a help to 
prospective builders. These data 
packages include over 40 pages of 
circuit and wiring diagrams, me¬ 
chanical diagrams, and other data; 
the cost is $9.75 per set, to cover 
costs of printing and mailing. The 
data package is intended as an aid in 
duplicating the receiver or using the 
same basic scheme to build a receiver 
to suit your readers' own needs. 
Printed-circuit layouts are not in¬ 
cluded, but the mechanical and 
wiring diagrams will be helpful in cir¬ 
cuit-board development. 

Norman J. Foot, WA9HUV 
293 East Madison Avenue 
Elmhurst, Illinois 60126 
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Instant recall. 

(and with 10 or 25 watts of power) 


Kenwood offers you a choice, 
rhe TR-7600 (10-watt) or TR-7625 (25-watt) with 
optional RM-76 Microprocessor Control Unit. 


TR-7600 and TR-7625...one of them 
is sure to fit the needs of today’s 
Amateur Operator who's looking for 
optimum versatility in a 2-meter FM 
transceiver. And. when either rig is 
combined with the RM-76. a whole new 
dimension unfolds in channel memory 
and scanning capability. Here’s what 
you get: 

TR-7600 AND TR-7625 (ONLY) 

• Memory channel with simplex or 
repeater (+600 kHz transmitter offset) 
operation. 

• Mode switch for operating simplex or for 
switching the transmit frequency up or 
down or for switching the transmitter to 
the frequency you have stored in the 
TR-7600 or TR 7625’s memory (while the 
receiver remains on the frequency you've 
selected) 

• Digital frequency display (large, bright, 
orange LEDs). 


• Dual concentric knobs for fast, easy 
selection of any 2-mcter frequency, in 
100-kHz and 10-kHz steps. 

• Full 4 MHz coverage (144 000 147.995) 
on 2-meters; 800 channels: 5 kHz offset 
switch, and MHz selector switch, for 
desired band (144, 145. 146. or 147 MHz) 

• UNLOCK indicator , an LED that 
indicates transceiver protection when the 
frequency selector switches are improperly 
positioned or the PLL is not locked 

TR-7600 AND TR-7625 WITH RM-76 

• Store frequencies in six memories 
(simplex/ repeater) 

• Scan all memory channels 

• Automatically scan up the band 
in 5 kHz steps. 

• Manually scan up or down in 
5 kHz steps (or fast tune) 

• Set lower and upper scan 
frequency limits. 

• Clear scan (for transmitting) 


Stop scan (with HOLD button) 

Scan for busy or open channel 
Select repeater mode (simplex, transmit 
frequency offset (+600 kHz or +1 MHz), 
or one memory transmit frequency). 
Operates on 143 95 MHz simplex 
(MARS) 

Adaptable to all MARS frequencies. 
Display indicates frequency (even while 
scanning) and functions (such as auto 
scan, lower scan frequency limit, upper 
scan limit, and error, i e transmitting 
out of band) 

See the exciting TR 76 00. TR 7625 
and RM 76 now at any Authorized 
KENWOOD Dealer! 


^KENWOOD 

... /meTxrtlrr in amateur radio 

TRIO KENWOOD COMMUNICATIONS INC 

1111 WEST WALNUT/COMPTON. CA 90220 
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LICENSE FEE REFUNDS came a step closer to reality with Commission adoption of a first 
Report and Order on its fee refund inquiry, General Docket 78-316. Only fees above $20 
are to be refunded in this first phase, which will begin in April or May, after the nec¬ 
essary fee refund applications and instruction packets can be printed and distributed. 

Commission Staff Work has already begun on Phase II of the refund program, which will 
cover fees of $20 or less. A Notice of Inquiry on Phase II is supposed to be ready for 
Commission action in 90 days. 

AMATEURS WHOSE LICENSES EXPIRE now have five years instead of one in which to renew 
them without retaking the exam, the FCC decided at its February 27th meeting. The ex¬ 
tended grace period applies only to the operator's license, however; station licenses 
can be renewed up to one year after they expire, so any Amateur who waits more than a 
year after expiration to renew will receive a new callsign appropriate for his license 
class from the group that is currently being issued. 

Code Exam Credit , which could formerly be "redeemed" only at the Field Office at 
which the test had been taken, can now be used at any Commission Field Office. 

Five Pending Petitions for Rule Making were also dismissed at the meeting. Four of 
them had asked for reestablishment of rules permitting Extras to select their own call- 
signs, while the other (RM-2360) had asked that stations operating on RTTY be permitted 
to identify by RTTY instead of CW as now required. 

FCC 1 s INVESTIGATION of licensing irregularities in the Indianapolis area, which began 
in mid-1976, is still in progress. A number of central Indiana Amateurs have received 
letters from the Commission asking them to explain questionable aspects of their licenses 
or calls. 


AMATEUR TRANSMISSIONS of emergency information cannot be rebroadcast by commercial 
broadcast stations, the Commissioners decided on February 14th. Acting on a petition 
(RM-2830) filed by the National Association of Broadcasters, the Commissioners agreed 
to further consider whether CB emergency transmissions should be rebroadcast for public 
use. 

ADDING A "PORTABLE" DESIGNATOR to a callsign has reportedly brought warnings to some 
Amateurs from PfiC field engineers, but if so it's a misunderstanding of the rules. The 
rules change only eliminated the necessity for indicating portable or mobile status but 
did not prohibit the practice, which is required by some contest rules. Any Amateur 
cited or warned for signing portable should pursue the matter with the nearest FCC Field 
Office, or, if necessary, Washington. 

220 MHZ OPERATORS now have a new certificate to shoot for, the "100 CCXX Award" just 
announced by 220 Notes . Required are 220-MHz contacts with 100 different stations. For 
an application for the award, which resembles similar 220 MHz incentives offered by the 
Northrup ARC and the 220 Club of San Diego, write WB9SNZ. 

8-BAND WAS has been achieved by K5CM, with — oddly enough — the last holes being on 
10 and 40 meters. After finishing up a 2-meter WAS last summer, and already having WAS 
on 6, Connie realized that he was within striking distance of becoming the first Amateur 
to earn the WAS award on eight bands. He began working on it in earnest in mid October, 
and within three months had all 50 cards for 160 in hand and only a few strays on other 
bands remaining to be cleaned up. 

A NEW 2-METER DX RECORD was set February 13, when SV1DM made contact with ZS6DN in 
Pretoria at 1810Z over a 2117 km path. It didn’t stand long, however, as SV1AB (on the 
north side of Athens) worked ZS6DN just three days later — February 16 — at about the 
same time to extend it another 10 km. 

2-Meter DX is also heating un in the Americas — KP4ES, KP4Q, and KP4AAN all worked 
Argentina on 2-meter FM, February 19th. Prior KP4-LU contacts had all been SSB or CW. 

AN "AMATEUR RADIO OPERATORS ONLY " chain letter seems to be spreading. Most copies 
seem to be going to DXers, and come from overseas Amateurs. 

As Money Is Requested , this letter is strictly illegal under U.S. law. U.S. Amateurs 
are advised to ignore it. 


KHg CALLSIGNS WILL soon be showing up, as Northern Marianas Amateurs come under FCC 
jurisdiction. The Commission has decided to "grandfather" those who'd received their 
Amateur licenses from the former Trust Territory government into FCC licenses, though 
three KG6s who'd received their licenses as reciprocals must now reapply for an FCC 
reciprocal permit. Present Northern Marianas stations will be given their choice of 
keeping their present KG6 or stateside (if any) calls or receiving a new KH0. 
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Novice. QRP. 200 w. deluxe — good, better, best — 
$299. $369. $399. $699. $869. $899. $1069. TEN-TEC 
has them all. A choice of seven HF transceiver models — a 
choice of power levels — a choice of operating features (and 
accessories) for beginner or old timer. Best of all, there's a wide 
choice of prices to fit every amateur budget. 

TEN-TEC "OMNI" TRANSCEIVERS - REALLY CHOICE. 

Top of the line. Deluxe in every respect. Deserving of a place in 
the finest of operating positions. All solid-state 100% duty cycle 
200-watt final amp ; 8-bands (160-10 m plus convertible 10 MHz 
and "Aux" band positions), broadband design for no tune-up; 
built-in VOX and PTT. built-in Squelch; 4-position CW-SSB filter 
and 8-pole crystal filter with separate mode switch to permit using 
all filters in all modes; 2-speed break-in; 2-range offset tuning; 
optimized sensitivity from 2 pV on 160 m to 0,3 /*V on 10 m; 
greater dynamic range (typically better than 90 dB) plus PIN 
diode switched 18 dB attenuator; WWV at 10 MHz; front panel 
control of linear/antenna bandswitching; phone patch jacks; 
''timed'’ crystal calibrator (on "A" model only); zero-beat switch; 
SWR bridge; adjustable ALC and sidetone; dual speakers; plug in 
boards; ''clamshell" aluminum case with black vinyl covering plus 
warm dark metal front panel; full shielding, optimum size for 
convenient operation: 5 Vh x 14'V'w x 14"d Model 545 
OMNI-A with analog dial, only $899; Model 546 OMNI-D with 
six 0.43" LED digital readouts, $1069. Model 645 keyer, $85. 
Model 243 Remote VFO. $139. Model 248 Noise Blanker, $49, 
Model 252MO AC Power Supply. $119. 

TEN-TEC “ARGONAUT" TRANSCEIVER—QRP CHOICE. 

The challenge and excitement of working the world on 5 watts. 
And every feature you need: all solid-state; 5 bands (80-10 m); 
full amateur band coverage SSB/CW; sensitivity less than 0.5 
/zV; offset tuning, 4-pole IF crystal filter. 2.5 kHz bandwidth; 
analog dial; vernier tuning; automatic sideband selection; built-in 
speaker; 5-watt input to broadband push-pull final amplifier; 
PTT; full CW break-in; adjustable sidetone volume and pitch; 
built-in SWR bridge; TV1 filler; plug-in boards; small and light 
weight enough to go anywhere (4V4"h x 13"w x7"d and 6 lbs.). 
World beating price, too: Model 509 only $369; Model 210 AC 
Power Supply just $34. 


WIDEST CHOICE IN HF 
TR ANSCH VERS: TEN-TEC 



TEN-TEC 540/544 TRANSCEIVERS-POWER CHOICE. 

200 watts from the bottom of 80 m to the top of 10 m — SSB or 
CW. No compromise from the leader in solid-state HF technol¬ 
ogy. Instant band change without tune-up; sensitivity 0.3 /j V; 
offset tuning; 8-pole crystal lattice filter; WWV at 10 & 15 MHz. 
push-pull solid-state final amp.; 100% duty cycle; adjustable ALC 
with LED indicator; built-in SWR bridge. PTT. full CW break-in; 
adjustable sidetone pitch and vol.; zero-beat switch in Model 544. 
Choose the value leading Model 540 with analog dial and built-in 
25 kHz pulsed calibrator for just $699 or the Model 544 with six 
0.43" LED digital readouts for $869. Model 240 160M converter. 
$110; Model 262M AC Power Supply with VOX. $145; Model 
252M AC supply only, $119 

TEN-TEC CW TRANSCEIVERS- BUDGET CHOICE. 

The "Century 21" series. Unique. Modem technology with 
old-fashioned value. Fine performance, reliability, and simplicity 
of operation, all at low cost. Win raves from novices and 
confirmed brass pounders alike. All solid-state; 5 bands (80-10 
m) full amateur band coverage; receive CW and SSB, transmit 
CW; sensitivity 1 /zV or less; offset tuning. 3-position selectivity 
(2.5 kHz. 1 kHz. 500 Hz); 70 w input to push-pull Class C final 
amp.; broadbanded for no tune-up or resonating; full break-in; 
adjustable side-tone level, built-in AC power supply. Choose 
Model 570 with analog dial for only $299; Model 574 has a 5 
LED digital readouts for only $399. 

The choice is all yours when you choose TEN-TEC HF 
transceivers; see your nearest dealer or write for full details. 
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The age of tone control has come to 
Amateur Radio. What better way to utilize 
our ever diminishing resource of fre¬ 
quency spectrum? Sub-audible tone 
control allows several repeaters to share 
the same channel with minimal geo¬ 
graphic separation It allows protection 
from intermod and interference for 
repeaters, remote base stations, and 
autopatches. It even allows silent moni¬ 
toring of our crowded simplex channels. 


We make the most reliable and complete 
line of tone products available. All are 
totally immune to RF. use plug-in, field 
replaceable, frequency determining 
elements for low cost and the most 
accurate and stable frequency control 
possible. Our impeccable 1 day delivery 
is unmatched in the industry and you are 
protected by a full 1 year warranty when 
our products are returned to the factory 
for repair Isn’t it time for you to get into 
the New Age of tone control? 
































TS-1 Sub-Audible Encoder-Decoder • Microminiature in 
size. 1.25' x 2.0’ x .65' • Encodes and decodes simultaneously • 
$59.95 complete with K-1 element. 

TS-1 JR Sub-Audible Encoder-Decoder • Microminiature 
version of the TS-1 measuring just 1.0" x 1.25 x .65", for hand¬ 
held units • $79.95 complete with K-1 element. 

ME-3 Sub-Audible Encoder • Microminiature in size, 
measures .45' x 1.1 x .6' • Instant start-up • $29.95 complete 
with K-1 element. 

TE-8 Eight-Tone Sub-Audible Encoder • Measures 2.6' x 
2.0' x .7 • Frequency selection made by either a pull to ground 
or to supply • $69.95 with 8 K-1 elements. 

PE-2 Two-Tone Sequential Encoder for paging • Two call 
unit • Measures 1 25"x2.0"x.65' • $49.95with2K-2elements 


SD-1 Two-Tone Sequential Decoder • Frequency range is 
268 5-2109 4 Hz • Measures 1.2' x 1.67* x .65' • Momentary 
output for horn relay, latched output for call light and receiver 
muting built-in • $59.95 with 2 K-2 elements 
TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder • 
Frequency range is 67.0-263.0 Hz sub-audible or 1650-4200 Hz 
burst-tone • Measures 4.25' x 2.5' x 1.5' • $79.95 with 
12 K-1 elements. 

ST-1 Burst-Tone Encoder • Measures .95' x .5' x .5 plus 
K-1 measurements • Frequency range is 1650-4200 Hz • 
$29.95 with K-1 element 
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40-meter receiver 


for home 
construction 

A project for those 
wishing to build their own 
high-performance superhet — 
it features double conversion, 
all-variable-diode tuning, 
and digital frequency readout 


This article describes an easily duplicated 40-meter 
receiver project. The design minimizes the use of 
"bells and whistles" and emphasizes performance. A 
variety of add-on features can be incorporated in the 
design. 

Most Amateurs have at one time or another 
expressed interest in building their own receiver; 
however, most receiver projects fail. The reasons are 
usually ascribed to lack of parts, time, interest, or 
know-how. Many receiver projects fail simply 
because the builder tries for too much accessory per¬ 
formance before the basic receiver system is operat¬ 
ing. That is, many hours may be spent attempting to 
incorporate certain special-purpose features such as 
a fast attack age in a detector long before the i-f and 
oscillator sections are operating. The builder usually 
loses enthusiasm for the project by being engrossed 
too long in the details of getting some basic function 
to operate in some superhuman fashion. My recom¬ 
mendation is to concentrate on getting the basic sys¬ 
tem operating at least to the point where signals are 
heard; then real improvements and add-on features 
will keep the inertia of the project moving along to 
completion. 


By M. A. Chapman, K6SDX, 935 Elmview 
Drive, Encinitas, California 92024 
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Some receiver construction projects can fail 
because the builder wants long-imagined, ultra-high 
performance and operating flexibility. To have 
"everything” in a receiver is impractical. A more 
rational approach is to think "reasonably." Compro¬ 
mise the first time, learn to get the basic functional 
blocks operating correctly, then add on the bells and 
incorporate your own whistles. 

some ideas 

Fig. 1 illustrates the functional blocks found in a 
superheterodyne ssb and CW receiver. One can 
argue the need for an rf stage; however, to reach out 
and snag the really tough signals and minimize spuri¬ 
ous mixer products, the rf stage is preferable. 

The biggest single problem with the superhet are 
image signals also available to the i-f stage. The use 
of moderate Q values in the rf and mixer tuned cir¬ 
cuits can minimize these image effects. In some 
operating areas, where the image signal strength is 
many orders of magnitude greater than the principal 
tuned signal, tuned traps in the antenna feedline can 
reduce the image-signal amplitude to acceptable 
levels. 

The conversion of the desired signal frequency to 
an intermediate frequency is the responsibility of the 
first mixer. Mixers are nonlinear devices, which 
approach a power-law transfer function; because of 
this nonlinearity they also send along other spurious 
products available from the antenna to the i-f ampli¬ 
fiers. These products are usually second- and third- 
order signals but represent other noise and image 
sources with which your receiver must contend. 

The audio stage. Audio detection normally occurs 
in the second mixer. The beat oscillator provides an 
injected carrier for the amplified i-f signal to beat or 
heterodyne, resulting in a detected audio signal. The 
signal at the second mixer output contains, in addi¬ 
tion to the desired audio, a wide spectrum of mixer- 
signal components. Most of these are in the rf range 
and are easily bypassed to dc ground. Some audio 
harmonic products exist and usually represent 



fig. 1. Block diagram of an ssb superhet receiver. 



fig. 2. Summary of receiver audio bandwidth requirements 
for Amateur ssb and CW communications. 


receiver background noise. Other noise sources are 
white noise from the antenna, which has an instanta¬ 
neous frequency component equal to or near the 
audio signals of interest, and, active-device thermal 
noise from the receiver front end. When we speak of 
signal-to-noise ratio, we are usually referring to the 
amplitude ratio between a detected signal of say, 1 
/A/, with the receiver input grounded or shorted. 
Many commercial manufacturers also perform this 
test in an rf-free screened room, where discrete 
sources can't penetrate the chassis and only the 
receiver internal noise is actually measured. 

Restricting bandwidth. We may improve our sys¬ 
tem signal-to-noise ratio by restricting the bandwidth 
of detection to the smallest possible interval that will 
support communications. In the reception of a CW 
signal we're accustomed to a tone between 800 and 
1000 Hz; one could visualize a system that has only a 
200-Hz bandpass. Many superior receiving systems 
have a CW bandpass on the order of 100 Hz, cen¬ 
tered near 900 Hz. The signal-to-noise ratios are 
extremely good, since only a random number of 
noise products fall within this bandwidth. For ssb 
communications, we need only a bandwidth wide 
enough to pass the voice consonants. Amateur 
receiving systems exist that employ filters limiting the 
audio bandwidth to approximately 1000 Hz. Various 
audio communications tests have shown that the 
average person requires audible communications 
bandwidths of 1500-2000 Hz. These ideas are illus¬ 
trated in fig. 2. 

If the useful audio bandwidth requirements for ssb 
communications are limited to 2 kHz the i-f bandpass 
need not exceed this interval; however, using LC- 
tuned circuits in the i-f or rf sections to achieve a 
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sharp-skirted 2-kHz bandpass would require almost 
superhuman effort. The value of bandpass can be 
satisfied using crystal or mechanical filters that have 
extremely sharp passbands, so that infringing adja¬ 
cent signals don't spill into the interval of interest. 

High-frequency thermal noise in the receiver front- 
end active devices is normally outside the filter cut¬ 
off; however, noise originating in the detector and 
audio frequency sections should be considered. 
Most RC cutoff techniques are suitable for a-m and 
fm broadcast reception but don't provide sufficient 
attenuation of undesirable audio components for ssb 
and CW reception. A variety of active low, high, and 
bandpass circuits exist for audio processing, and 
most readers are at least tentatively aware of their 
implementation in a receiver. The ARRL Handbook 
illustrates several audio-processing designs that will 
provide good post-detector audio processing for 
optimizing ssb and CW reception. 

design 

We'll start with fig. 3, a block diagram of a 40- 
meter superheterodyne with all-variable-diode tuning 
and digital-frequency readout. There's no real differ¬ 
ence in the diagrams of figs. 1 and 3 — only some 
minor digital equipment, which allows 100-Hz tuned- 
frequency determination. The i-f has two separate 
frequencies, hence dual conversion — a desirable 
feature for high gain and narrow-bandpass tuning. 


by a summation of signals from each of the principal 
oscillator sections and displayed using a five-decade 
LED arrangement. 

Referring to fig. 4, signal preselection and initial 
receiver gain are achieved in the rf and first mixer 
stages, a major role in performance. We should have 
a good understanding of these circuits. The rf tuned 
circuit consisting of LI, Cl, and VVC1 are parallel 
connected to Q1 gate 1. This is a parallel-tuned cir¬ 
cuit. The 0.001 iiF capacitor in parallel with the 620k 
resistor puts the bottom end of LI at ac ground, as 
does the 0.05-/*F capacitor on the VVC1 cathode. 
With a little arithmetic it's easy to see that LI is also 
series resonant near 1.5 MHz, the i-f. 

Parallel-tuned circuit LI, Cl, VVC1 provides a high 
impedance to incoming signals at 7 MHz and a low 
impedance to signals outside the effective band¬ 
width. 

The parallel-tuned circuit is frequency selective by 
providing maximum signal voltage to Q1 gate at the 
frequency of interest and a minimum voltage at fre¬ 
quencies outside the bandwidth. A similar tuned cir¬ 
cuit LI, C2, VVC2, is on the input of 02 gate 1. Var¬ 
iable-capacitance diodes VVC1 and VVC2 are ganged 
for peaking the incoming rf signal. 

The series-tuned circuits in LI and L2 act as image 
shunts for signals originating at the input. The shunt¬ 
ing action occurs because of the low impedance to 
ground offered by the 1,5-MHz series-tuned circuit. 


RF INPUT 



fig. 3. Block diagram of the 40-meter receiver. 


Front end. The rf and first mixer tuned circuits are 
ganged independently from the HFO control voltage 
for improved signal peaking. Heterodyne oscillators 
are crystal controlled for stability. Over-all system 
bandpass shaping is achieved with a Collins mechan¬ 
ical filter in the second i-f. Tuning accuracy is derived 


Q1 drain circuit is a simple indu ctive load ac coupled 
to Q2 input. Q2 drain load is the primary of the first i-f 
transformer, T1. In both cases, the drain circuits rep¬ 
resent reasonably high ac impedances for good volt¬ 
age gain. Care in the selection of the Q1 drain induc¬ 
tor is important, because stray winding capacitance 
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can have the opposite effect, i.e., shunting the out¬ 
put signal to ac ground. 

Fig. 4 illustrates the Q1 and Q1 mosfet gate bias 
voltages, which are set for near optimum gain even 
though Q2 is acting as a mixer amplifier. Because Q1 
and Q2 gate currents are small, we can use high volt- 


and adequate system gain is available for all but a 
few very exotic types whose attenuation characteris¬ 
tics exceed 30 dB. Nominal attenuation for the 
Collins unit is =10 dB. The selection of 1.9 kHz for 
bandpass shaping represents a compromise between 
CW and ssb signal reception. Superior ssb reception 



age-dividing resistance values for these circuits and 
minimize tuned circuit loading. 

It may appear strange at first that the rf and first 
mixer are gate biased at the same point. Readers 
familiar with the principle of active device power-law 
mixing, where device biasing is set near the optimum 
nonlinear portion of the transfer curve, will realize the 
dual-gate mosfet acting as a cascode arrangement 
performs a modulation of the drain-circuit current for 
mixing, rather than a true nonlinear power-law mix. 
The mosfet can be biased for nonlinear mixing as 
well, and this is accomplished in the familiar circuit 
for Q6, the second mixer (see fig. 6). 

Second i-f, detector, and BFO. Fig. 5 illustrates 
the i-f scheme for the second frequency conversion. 
The first i-f amplifier is a high-gain 1C, U1, which pro¬ 
vides about 28 dB signal gain. I-f transformers on the 
input and output preselect the desired signal and 
attenuate undesired heterodyne first mixer compo¬ 
nents. Q6, the second mixer, provides little actual 
system gain; the drain circuit load, T3, is the second 
i-f transformer. T3 includes a simple ceramic filter in 
the secondary for initial band shaping. This filter is 
inadequate for any serious ssb or CW use. The prin¬ 
cipal i-f amplification and detection occurs in U2, 
shown in fig. 6. 

Preselected 455-kHz signals are ac coupled from 
T2 and internally amplified before presentation to a 
highly selective Collins mechanical filter for i-f band¬ 
pass shaping. I have used a Collins 1.9-kHz filter 
here; however, a variety of similar filters can be used, 


is accomplished with this filter; however, only good 
CW reception is possible. 

Following the bandpass amplification section of 
U2 is a product detector age feedback stage. Detect¬ 
ed audio is RC filtered on the output to decouple rf 
components before audio amplification. The age 
feedback circuit is not connected in this design but 
may be incorporated as an option. 

Oscillator circuits. The oscillators are shown in 
figs. 5, 6, and 7. Each of those oscillator circuits is a 
simple Colpitts arrangement followed by a fet bipolar 
isolation and shaper stage. The fet buffer minimizes 
oscillator loading and the effects of frequency distor¬ 
tion from the CE shaper stage. The high frequency 
oscillator (HFO) is tuned using a variable-capacitance 
diode, VVC3. The tuning voltage (Vpv) provides the 
range of reverse bias necessary for tuning the HFO 
for proper heterodyne-frequency conversion in the 
first mixer stage. 

Audio amplifier and power supply. Detected 
audio amplification and dc: power generation are 
shown in figs. 8 and 9. Fig. 9 also includes the 
scheme for deriving the Vpv voltage and a method of 
band spreading the HFO frequency for =20 kHz/ 
revolution of the front panel tuning control potenti¬ 
ometer. 

Digital counter.Fig. 10 is the schematic of the digi¬ 
tal counter. The clock from which the entire accu¬ 
racy of our system depends is derived from the 10- 
MHz crystal oscillator, Q1, and multi-decade divided 
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tuned frequency, as in the following example: 





Underchassis view of the 40 meter receiver. 


by U1, U2, and U3. The combination of division in 
U1, U2, and U3 is 10 6 , which provides a 10-Hz clock 
pulse. The QB and QC strobes are used for gate and 
transfer timing. U4 may be thought of as a ring coun¬ 
ter, which further divides our 10 Hz clock into four 
equal time periods shown on the gate timing dia¬ 
gram, fig. 11. U5 is an AND gate to control the count 
periods. U6 is a large, multiple three-input AND 
device used to select a discrete period. The oscillator 
input counts and guides the signal in serial sequence 
through to the LED display. 

We can best visualize how the digital counter 
works by remembering that the actual tuned fre¬ 
quency is a summation of the various rf stage oscilla 
tor outputs. That is, if we take a typical case, the 
oscillators can be summed to provide our actual 


HFO: 5 650.0 MHz 
LO: 1.045.0 MHz 

BFO 0.456.0 MHz 
SUM: 7.151.0 MHz (display) 

Our counter works exactly as shown above. It 
takes each oscillator pulse train and looks at it for 100 
ms, transferring the gated pulse train through the 
final gate, U7, in sequence. If we examine, for 
instance, the high-frequency oscillator at some nomi 
nal case, say 5.65 MHz, we see that there are 
5,650,000 counts in one second. But since we have a 
gate window for the HFO of only 100 ms, then only 
565,000 counts are seen by U7 in any one count cycle 
period. The same is true of the local oscillator and 
BFO counts. The total number of counts is propor¬ 
tional to the period established by the clock timing in¬ 
terval, and gated as shown in the timing diagram of 
fig. 11. The count cycle periods shown in fig. 11 are 
derived from the ring counter AND circuits of U4 and 
U5. Each complete count cycle is 250 ms wide and 
has four separate parts: 

1. Part 1 is count oscillator 1 

2. Part 2 is count oscillator 2 

3. Part 3 is count oscillator 3 

4. Part 4 is transfer and display 

Each of these periods is sequential so that only a 
serial stream of counts is seen and passed by U7. U8 
serves only to delete the unwanted decade before 
passing the train into the LED display. U8 may be 
deleted for six-decade presentation if the LED 
selected has sufficient speed. 

The transfer and clear signals are derived during 
the fourth time periods of our count cycle and are 
strobed for delayed timing by the QB and QC pulses 
so that there is adequate internal ripple and settling 
time before updating the display. 


5 mu iOO 2 



fig. 5 l-f detector and BFO schematic. 
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fig. 6. Local oscillator and second-mixer schematic. 


U9 through U13 sen/e as a five-decade count, 
latch (transfer), and LED display. Notice that a stand¬ 
by switch controls the ±5 volt bus to the LED dis¬ 
play. The purpose here is to provide power dissipa¬ 
tion limit control but not to interrupt the continued 
operation of the oscillators. This will avoid the ther¬ 
mal shock that receiver on-off cycling would effect 
and minimize oscillator drift. 

construction and 
device selection 

Construction of the rf section is on one PC-board 
assembly.* The digital circuits are divided between 
two boards, the gate segments and the LED display. 
There's probably an ideal assembly sequence; how¬ 
ever, being practical, one never has all the parts 
available at the initial starting point and we must 
compromise by building up various sections of the 
system. Any of the subfunctional blocks on a PC 
board can be built and tested, or the entire board 
assembly can be constructed and initially aligned, t 

The chassis assembly shown in the photographs 
should in no way represent an optimum or the only 
way to do it; however, your chassis approach should 
include effective shielding if birdie and image rejec¬ 
tion is to be achieved. An rf shield around the gate 
and low-frequency clock circuitry is necessary to iso¬ 
late the large 10-Hz pulse from being coupled to the 
audio or causing harmonic interference to the rf 
stages. 

There's no magic in device selection. With a little 


*PC boards for the receiver are available at nominal cost from the author. 
Send a self-addressed, stamped envelope for prices. 


tA copy of the printed circuit board layouts and parts placement diagrams 
can be obtained by sending a self-addressed, stamped envelope to ham 
radio, Greenville, New Hampshire 03048. 


common sense, each of the discrete devices can be 
replaced with an alternative that is from a similar 
family type. 

Consider Q1, Q2, and Q3; these are RCA 40841 
dual-gate mosfet devices, and there are similar 
devices within the RCA family and other manufactur¬ 
ers' lines. The key items when considering substitu¬ 
tion here is to become familiar with the transconduc¬ 
tance characteristics with respect to gate 1 and gate 
2 to source biasing and quiescent drain current. Most 
of the RCA family devices have very similar biasing. 
Alternatives such as the 40671 and 3N187 are almost 
identical in operation. Care in the substitution of 
units such as the Motorola MFE3006, 007, and 008 
types is required, because the gate 2-to-source trans¬ 
conductance curve differs. There are a number of 
mosfet enhancement types available. You should 
avoid these in this arrangement because of the diffi¬ 
culty in obtaining sufficient reverse bias to properly 
operate the tuned circuit VVCs. 

The 2N4401 device was standardized as the work¬ 
horse NPN. This is a general-purpose and switching 
unit having moderate beta at low collector currents. 

'It 

$ 

MHz, or with similar ratings, can be used here. One 
needs only to put a small 5k pot in place of the pres¬ 
ent collector base feedback resistor and adjust the 
pot until collector saturation occurs, with the output 
amplitude and frequency as shown in the diagrams. 
For determining the alternative device feedback 
resistance value, remove the pot, measure its value, 
and use the closest standard resistor available. 

The N-channel fet, 2N5458, is a general-purpose, 
medium-frequency device. Any reasonably similar 
type may be used by placing a pot in place of the 
source-feedback resistance and adjusting it until the 
output amplitudes coincide with those shown in the 


Any unit having an Ft, 


greater than 6.25 
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diagrams. Remove the pot and install a fixed resistor 
with a value close to that measured on the pot. The 
output signal should also be examined for obvious 
harmonic distortion if substitutes are used, because 
poor mixer gain and increased receiver noise could 
result. 

There are many VVC units that can be used provided 
they have similar +4 volt ratings and reasonable tun¬ 
ing ratios greater than two. Substitute VVCs should 
not be self-resonant near these operating frequen- 


degeneration, since many CMOS equivalent units are 
inoperable above 5 MHz in the +5 volt Vqd condi¬ 
tion. Type LM374 may be used in place of the LM373 
by including a Ik resistor between pin 9 and Vcc on 
U2. The LM703LH may be used to replace the 
LM703H provided the ac decoupling cap on pin 5 is 
moved to pin 7. 

alignment and test 

Before alignment or assembly of the rf section to 



HFO 

COUNT 

OUTPUT 

~.6VP-P 


fig. 7. High-frequency-oscillator schematic. 


cies. Alternative ICs to those shown exist in manu¬ 
facturers' data books by various part numbers; how¬ 
ever, the TI74490 is proprietary at the time of this 
writing. It is my understanding that other manufac¬ 
turers expect to have equivalent devices on the mar- 


the chassis, power should be applied and a verifica¬ 
tion made of the dc voltage levels and oscillator lev¬ 
els in the quiescent state. Incorrect dc-voltage levels 
are a sure indication of probable malfunction! The dc 
values for all significant voltage points are shown in 



ket soon (/. e ., Motorola, National, and Fairchild). 
Type 74L, 74LS, and 74H units may be used for all or 
any of the gate circuit elements with slight increases 
or decreases in current requirements for this assem¬ 
bly. There are CMOS replacements for the low-fre¬ 
quency portions of the gate circuitry; however, their 
use should be examined carefully to avoid frequency 


the schematics. These values were obtained using a 
high-impedance VOM and a nominal +15 volt Vcc 
voltage. Type 7815 regulators will provide outputs of 
± 5 per cent of nominal and may have a mild effect 
on the expected dc levels; but any circuit having dc 
values ± 10 per cent from those indicated should be 
closely scrutinized. 
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test sequence 

1. AC couple a 50-mV peak-to-peak 1-kHz signal 
through a 0.01-/iF capacitor to U3 pin 7. With power 
applied, a 2-volt P-P signal should be apparent on pin 
12 with a 10-ohm resistive load substituted for a 
speaker load. (All signals are referenced to ground.) 

2. Adjust the BFO level on U2 pin 6 for =50 mV P-P. 
Adjust the i-f gain control for 4.0 volts on U2 pin 1. 


put where a 455-kHz signal appears and T1, T2, and 
T3 adjusted for maximum. 

5. The HFO Vpv fine band-edge voltage levels should 
be set as shown in the schematic. With the tuning 
potentiometer set at the indicated levels, or using an 
external supply, apply =11 volts to VVC3 cathode. 
With Vcc applied, adjust L3 slug until a 5.65-MHz 
signal is available on 02 gate 2. Adjust the source 
swamping resistor (30k) for the output amplitude 
shown in fig. 7. Traverse the tuning range and alter- 




fig. 9. Power-supply schematic. 


Ac couple a 10-mV, 455-kHz rf signal (unmodulated) 
through a 0.01-/tF to U2 pin 2. Adjust the 455-kHz rf 
signal for 1 kHz detected audio on U2 pin 7. The 
amplitude of the detected audio should be 60 mV 
P-P; detuned noise should be =5 mV P-P. A verifica¬ 
tion of i-f gain control should be made by varying the 
voltage on U2 pin 1 from =3.9 to 4.5 volts. Maxi¬ 
mum gain should occur at =4.0 volts. 

3. Ac couple a 455-kHz rf signal of 10 mV into T3 pin 

3. Peak T3 for maximum detected audio at U2 pin 7. 

4. Ac couple a 1.5-MHz rf signal of 100 jtV into T1 pin 
2 and peak T1, T2, and T3 for maximum. Detected 
audio signal on U2 pin 7 should be approximately 200 
mV P-P. The signal may also be monitored on U2 in¬ 


nate the handset switch so that the output signal fre¬ 
quency is 5.498 MHz at the low end and 5.802 MHz 
at the high end of the HFO. Monitoring should occur 
at 02 gate 2. 

6 . Ac couple a 7.15-MHz signal of 100 /A/ into Q2 
gate 1 and monitor the audio output while adjusting 
the HFO for detector conversion. After obtaining 
detected audio from U2 or U3, with the HFO set for 
conversion of 7.15-MHz signals, repeak T1, T2, and 
T3 for maximum. Monitoring the rf envelope on U2 
pin 2 may provide an easier point for verification of 
optimum alignment. 

7. Ac couple a 30-/A/ signal of 7.15 MHz into Q1 gate 
1. Adjust the HFO frequency for a maximum 455-kHz 
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envelope. Adjust the rf tuning pot for maximum- 
detected audio or rf envelope. Inject a 5-/A/ signal 
into the antenna input, and peak LI and L2 for maxi¬ 
mum detected signal; then go back through all tun¬ 
ing elements and peak for maximum. The peak 
detected rf envelope at U2, for a 1-^V input of 7.15 
MHz, should be60 mV P-P ( =95 dB). 


as shown in fig. 11; however, scope monitoring of 
the logic pins should indicate that a pulse exists. 

2. Inject a 1-MHz rf signal of 100 mV into oscillator 
no. 3 input, and monitor U7 pin 12 and U8 for oscilla¬ 
tor clock train output occurring at regular 250-ms in¬ 
tervals. If the display board is available, temporarily 



fig. 10. Digital-counter and display schematic. 


8. Final alignment should occur after the rf and digital 
boards have been installed on the chassis, because 
the effects of stray capacitance will shift all of the 
oscillators and rf-tuned circuits slightly. This final 
alignment should occur with rf input signals in the 
order of 3 /tV. 

digital-circuit testing 

1. Apply power to the gate control board and moni¬ 
tor the frequency of the quiescent states of the logic 
circuits, as shown in fig. 10. It may not be possible to 
verify the various timing pulses relative to each other 


jumper the latch and clear lines. A display of 1.000.0 
should result. Inverted latch and clear lines, or 
unconnected inputs to the display, will result in LED 
garbage, or an output of 0.000.0. On occasion, when 
power is first applied to the display, a residual numer¬ 
ical value will appear. In normal operation the next 
count cycle coming up (250 ms later) should clear the 
erroneous display. 

3. The 10-MHz clock should be trimmed for the clos¬ 
est possible accuracy by zero beating against WWV 
at 10 MHz, using a separate receiver and a simple link 
coupling around the clock oscillator. 
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hints and kinks 

Accuracy in a digital system is def ined as time base 
accuracy ± 1 digit. This accuracy must include aging 
and temperature stability. The digital-counter accu¬ 
racy will then be as accurate as the basic 10-MHz 
clock oscillator. All crystal oscillators have both long- 
and short-term drifts due either to aging, tempera¬ 
ture, or circuit-component changes. The display 
accuracy then will drift with the crystal-oscillator 
drift. 

Without temperature compensation you can 
expect to have drifts in the order of 5 ppm/°C plus 
additional aging drifts of perhaps 10 ppm/year. The 
net result is that faith in the absolute accuracy of the 
LSD of this counter is wasted. It might impress visi¬ 
tors, but without constant recalibration of the 10- 
MHz oscillators against WWV or other prime stan¬ 
dard at regular intervals, the LSD is only a guess. The 
actual consistent counter display accuracy is to the 
closest kilohertz over any significant period of time. 
This could be improved to + 200 Hz ± 1 digit by 
using TCO (temperature-compensated oscillator) 
techniques. 

Selection of the BFO crystals can be made by 
measuring the bandpass mechanical filter for the up¬ 
per and lower 20-dB points. The BFO crystal frequen¬ 
cy should coincide with these measured values with¬ 
in ~ 50 Hz. Most suppliers will furnish the filter with 
this information, marked either on the filter or with 
the shipping data package, for a small fee. Signifi¬ 
cant errors in the BFO frequency will degrade ssb 
detection. 

In the local oscillator and BFO circuits, the ampli¬ 
tude of the output signals from the isolation and CE 
shaper will vary with different crystal types. Exces¬ 
sive CE saturation will cause a 10-Hz clock pulse to 
be coupled into the Vcc line and will result in pinging 
of the detected audio. Conversely, low outputs will 
not stimulate the gate levels required for proper 
counting. 

The suggested cure is to temporarily install a 5k 


pot in the 2N4401 collector to Vcc load position. 
Adjust each of these until the amplitude of the out¬ 
put signal is just high enough to stimulate the gate in¬ 
put but will not keep the collector circuit in saturation 
for a period that allows the 10-Hz signal to load the 
Vcc line. The schematic illustrates the peak-to-peak 
signal levels I found achieved these goals. 

A 100-kHz clock oscillating crystal may be used as 
a substitute for the 10-MHz unit in fig. 11 by deleting 
the second divide-by-100 (74490) stage. Some 
adjustment in the oscillator bias values may be 
required, and counter accuracy will be limited by 
your ability to trim the oscillator frequency properly. 

improvement suggestions 

The following are areas of individual user improve¬ 
ment: 

1. RF gain. Wide dynamic range is necessary to 
meet the demands of the Amateur-band receiving 
environment. Signal levels vary from parts of a 
microvolt to perhaps a millivolt — a three-decade 
range. The front end of this receiver is optimized for 
maximum transconductance (gain). Strong signals 
>100 fiV will cause channel saturation in the rf- and 
first-mixer stages. Two easily implemented methods 
of controlled rf gain are available to the builder: 

a. source current limiting: use a 2k pot in the 
source lead instead of a 300-ohm resistor. 

b. gate-2 control: lift the gate from the board 
and add a bypassed flying lead to a 0-5 Vdc 
voltage. 

2. Age. Positive age voltage is available on U2 pin 8, 
proportional to detected audio. The quiescent value, 
~4.0 Vdc, is very close to the i-f gain maximum 
value. As the audio level from the U2 audio mixer 
stage increases, this age voltage may be fed through 
a 1 -k resistor to U2 pin 1. 

Age voltage may be fed through a 1-k resistor to 
U2 pin 1. The i-f gain circuit must be open or discon¬ 
nected for the age feedback system to operate. 
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fig. 11. Digital-counter timing diagram. 


3. Variable bandwidths. The addition of a diode 
switch and other Collins-type filters will allow optimi¬ 
zation for both CW and ssb reception. 

4. HFO stiffness. Thermal — physical isolation of U5 
will improve Vfv regulation and drift/°C rate; tran¬ 
sient — increased beta characteristics for Q12 will aid 
in improved ripple rejection for both the hfo and 
general receiver operation. 

5. Images. A simple series-tuned 1.5-MHz shunt in 
the antenna input will improve the image rejection by 
20 dB. Provisions are on the PC board for the installa¬ 
tion of the components. 
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Full Features and 
Superior Performance 

ST-6000 RTTY DEMODULATOR 



Select Rx & Tx Shifts 
Accurately Tuned Rx Filters 
Crystal Controlled Tx Tones 
True Transceive Operation 


Hard-Limiting [FMJ 
or 

Non-Limiting | AM ] 
Reception 


Correct for 
Bias Distortion 


Correct For 
Multi-Path Distortion 

Local Loop Operation 


Tuning Oscilloscope 
[Front Panel Controls] 
Meter Indicator Option 
Also Available 


Autostart with: 

° Motor Control 
° Mark Hold 
0 Antispace 

Automatic Tx/Rx Station 
Control with Keyboard 
Operated Switch [ KOS ] 


Invert Both Rx Demod, 
and Tx Tones 


Data Status Indicators^^ 

Loop 1 Post-Autostart Pre-Autostart 



These filters are frequency-matched to the transmit tone crystals for true transceive operation. Input 
bandpass filters, discriminator filters,and post -detection filters are carefully designed and tested for optimum 
weak signal recovery. The ST 6000 has an internal loop power supply. 2 loop keyers, RS 232, MIL 188C, and CMOS 
data I/O, and rear panel connections to data and control circuits for connection to UART and computer devices. 
Use it with theHAL DS3000 KSR foT the best in RTTY performance. $595.00 

Write today for HAL's latest RTTY catalog. 



HAL COMMUNICATIONS CORP. 
Box 365 

Urbana, Illinois 61801 
217-367-7373 


For our Overseas customers: 
see HAL equipment at 
Richter & Co.; Hannover 
1 EC. Interrelco; Bissone 
Vicom Imports; Auburn, Vic . Australia 









CW operator’s PAL 


An accessory 
for CW operators 
that reduces difficulties 
with interference, 
noise, and fading 

Described in this article is a multifunction magic 
box, called a Pal, which I designed to relieve some of 
the operating problems faced by CW operators. 
Some of those problems are outlined below. The 
Pal is based upon old, well-known techniques; it is 
novel primarily because it merges — and modernizes 
— past solutions to these problems: 

1. Many Amateurs endure listening to CW signals 
but enjoy listening to telegraph sounders. Most 
Amateurs own or can obtain sounders, which are 
now obsolete, and old-timers usually retain a nostal¬ 
gic interest in telegraphy. 

2. Received signals vary in pitch, due to frequency 
drift at the transmitter or receiver, which requires 
frequent readjustment of the receiver's BFO. Chirps 
due to poor transmitter power-supply regulation, or 
jumps due to sudden line voltage changes, can also 
cause problems for the CW operator. 

3. Received signals vary in volume due to fading and 
due to variable propagation conditions; sometimes 
gain changes at the transmitter or receiver can occur 
during warm-up periods. Changing audio volume 
forces the receiving operator to frequently readjust 
the gain control to maintain normal volume. 

4. Received signals often include annoying inter¬ 
ference from adjacent frequencies, even with very 
selective receivers. 

5. Received signals incur variable background noise 
due to a combination of atmospheric, static, and 


manmade electrical noise; noise limiters help but 
don't eliminate all noise. 

6. Transmitter operators are said to have poor "fists" 
when they send imperfect code characters with 
straight or semi-automatic keys. Poor sending can 
often be attributed to inability to monitor a trans¬ 
mitter not equipped with sidetone output. 

7. Many Amateurs don't own a code-practice set. 
Such a set is more than a means of learning and 
teaching code; it permits high-speed, off-the-air 
sending practice and proper adjustment of a semi¬ 
automatic key. 

circuit description 

In the Pal (fig. 1), a rectifier-filter circuit is used to 
actuate a telegraph sounder; a tone oscillator-ampli¬ 
fier is used to provide a code-practice set. Both cir¬ 
cuits are used to improve CW reception and trans¬ 
mission. The input voltage to drive the Pal is derived 
from either the receiver (J1) or a voltage picked off 
the transmitter (J2). 

The external power supply may be a 12-volt stor¬ 
age battery, eight dry cells in series, a regulated 12- 
volt power supply (such as Radio Shack's no. 22- 
124), or a homemade unregulated power supply 
which delivers 12-15 volts at about 1 ampere. An in¬ 
ternal 9-volt transistor radio battery of moderate size 
will suffice for code practice. 

An ac-connected power supply should have a 
switch and an indicator lamp — either a small 120- 
volt type across the switched line or a 6.3-volt, 0.15- 
ampere pilot lamp in series with a 40-50 ohm, 2-watt 
resistor across the 12-volt output. Lamp types 40 
(screw base) and 47 (bayonet base) are suitable. 

construction 

Nothing in this circuit is critical. The circuits may 
be breadboarded and simply placed in a box. A 5 x 
5x7 inch (12 x 12 x 18 cm) metal box is recom¬ 
mended because it will easily house all the parts ex¬ 
cept for the sounder (on top) and the key. 

By Carleton F. Maylott, W2YE, 279 Cadman 
Drive, Williamsville, New York 14221 
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20 - 400 a SOUNDER 



NOTE ALL DIODES IOOPIV, IA SILICON 


cient. The step-up transformer can be made from a 
filament or output transformer used backwards and 
shunted across the voice coil of the speaker. 

A switch in series with the voice coil will disable 
the loudspeaker while the Pal is in use, thus avoiding 
confusion between CW tones and sounder clicks. 
Before disabling the loudspeaker, advance the re¬ 
ceiver gain control to a point somewhat beyond the 
triggering level. A lower level invites drop-out during 
fading, and a higher level invites atmospheric static 
and manmade noise, which seldom affects the 
sounder under normal operating conditions. 

The pitch and volume of the original CW note are 
of little importance during sounder operation; in fact, 
the note may be much higher or lower than desired 
during normal CW operation. Since pitch is now un¬ 
important, you may zero-beat or drop the frequency 
of an undesired signal so that only the desired signal 
passes efficiently through the receiver-to-converter 
transformer. If a phone signal happens to be re¬ 
ceived, the sounder will faithfully click on voice 
peaks; no harm is done, and the effect is rather 
amusing. 

tone-oscillator operation 


fig. 1. Schematic diagram of the CW operator's Pal. Q1 is 
preferred and relay K1 (Radio Shack 275-004) is optional 
because Q1 is more sensitive; it needs less input and per¬ 
haps no step-up transformer if fed directly from a high- 
impedance phone jack instead of a voice-coil input. Relay 
K1 can be used to operate a 4-ohm sounder (1.5 Volts. 375 
mAI by replacing the latter in the given circuit, setting R9 to 
500 ohms (or using a 560-ohm, 1-watt fixed resistor), and 
putting K1 contacts in series with the sounder and a large 
dry cell or a 27-ohm 10-watt resistor in the 12-volt line. Tran¬ 
sistor Q2 is an NPIM low-power device. 

sounder operation 

Any telegraph sounder with 20 to 400 ohms resis¬ 
tance is usable, but the power supply voltage must 
be dropped with a series resistance. For example, if 
a 20-ohm sounder operates at 3 volts and 0.15 
ampere, the necessary 9-volt drop requires 60 ohms 
resistance at 1.35 watt, so a 56-ohm, 2-watt resistor 
will do. Obviously, if various sounders are to be used, 
an adjustable resistor or rheostat must be used; a 
common 12’/2-watt, 100- or 500-ohm rheostat is a 
good choice. 

A communications receiver usually delivers only a 
fraction of a volt to a 4-8 ohm loudspeaker. The CW- 
dc converter must have a higher ac input voltage to 
deliver about 0.8 volt to a switching transistor or 5 
volts to a sensitive relay. The dc output voltage of a 
full-wave bridge rectifier is, theoretically, 90 per cent 
of the input ac voltage. Under these conditions, it 
is necessary to use a step-up transformer unless the 
output from a high-impedance phone jack is suffi- 


A center-off switch (to avoid needless energy loss) 
is used to replace the sounder with a tone oscillator, 
amplifier, and loudspeaker. The converter circuit is 
unchanged and the operating procedure is much the 
same. The pitch of the new CW tone is fixed by the 
circuit constants; the volume is fixed after a prelimi¬ 
nary setting of the gain control. Pitch and volume are 
now unrelated to receiver output; they should never 
need readjustment regardless of fading, interference, 
or noise. 

During tuneup, there are two tones because there 
are two loudspeakers with different inputs. There¬ 
after, confusion between the fixed and variable tones 
may be avoided by opening the receiver loudspeaker 
disabling switch. 

transmitter operation 

The sidetone for transmitter monitoring is pro¬ 
duced in much the same way as in the CW-to-CW 
conversion just described. A separate half-wave 
rectifier is connected to a voltage divider shunted 
across the transmitter output. The half-wave recti¬ 
fier and the bridge rectifier share a common output 
and their back-to-back polarity connection avoids 
interaction unless both inputs are active. Fortunate¬ 
ly, transmitter and receiver functions do not occur 
simultaneously, hence the Pa! can serve both func¬ 
tions at the same time without changing connec¬ 
tions. Thus, both plugs can remain in both jacks 
(phono and coaxial) regardless of the choice or num¬ 
ber of functions desired. 
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It is easy to obtain the rf voltage needed for the 
half-wave rectifier input; a typical transmitter which 
delivers 200 watts to a 50-ohm load also delivers 2 
amperes at 100 volts. Even a 50-watt transmitter can 
deliver 50 volts, of which only a small fraction is re¬ 
quired. The proper voltage divider step-down ratio is, 
therefore, rather large. It is determined easily by 
experiment but not by calculation. It is useless to 
know that a half-wave rectifier, in the absence of 
voltage drop, has a dc output voltage which is 45 
per cent of the ac input voltage. Variables include 
transmitter power, voltage divider resistance, recti¬ 
fier load, rectifier voltage drop, and rectifier circuitry. 

Under these conditions, you can connect the 
transmitter to a dummy antenna and gradually raise 
the tap on the voltage divider until the desired dc 
voltage appears across the relay coil or the switching 
transistor base-to-emitter input. The dc voltage 
should not exceed 6 volts or 1 volt, respectively 1 . 

The voltage divider should be located in or near 
the transmitter, if possible, to minimize any effect 
on the VSWR. The divider might be housed in a can, 
like a filter, in series with a line from the transmitter 
to the Pal. In any case, a short jumper made from 
RG-8/U or RG 58/U coaxial cable may be provided 
with PL-259 plugs for attachment to SO-239 jacks at 
both ends. The transmitter antenna jack may be 
provided with a T-adapter which has one male and 
two female outlets (amphenol M 358), one of which 
will accommodate the jumper. 

code-practice operation 

There are at least three possible ways of keying the 
Pal as a code practice oscillator. The key may be 
connected across the normally open relay contacts 
or the collector-to-emitter leads of the switching 
transistor. If you wish, a small battery may be placed 
in series with the key to the phone jack used for nor¬ 
mal receiver connection, making sure that the plug 
tip is positive. 

A third way of keying the practice oscillator re¬ 
places the external 12-volt power supply with an in¬ 
ternal 9-volt transistor battery in series with a key 
jack, thus providing greater portability. 

conclusion 

There you have it, a multifunction magic CW box, 
which is a Pal to me; other amateurs should be able 
to obtain similar results. I wish to thank W2SSJ and 
his correspondents, W9KSR and W9YZE, for their 
suggestions on CW-to-telegraph converters. 


reference 

1 Lew McCoy. "An RF Actuated CW Monitor," QST. November. 1968 
page 39. or The Radio Amateur's Handbook. 1971. page 183 

ham radio 


SEE YOU IN DAYTON 



COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDEO TO 
MAKE YOUR COUNTER COMPLETE HAL 600A 7-DIGIT COUNTER WITH 
FREQUENCY RANGE OF ZERO TO 600 MHz FEATURES TWO INPUTS 
ONE FOR LOW FREQUENCY AND ONE FOR HIGH FREQUENCY. AUTO 
MATIC ZERO SUPPRESSION TIME BASE IS I 0 SEC OR I SEC GATE 
WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY ± 001%, 
UTILIZES 10 MHz CRYSTAL 5 PPM 

COMPLETE KIT .SIM 

HAL-300A 7-OIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300 
MHz FEATURES TWO INPUTS ONE FOR LOW FREQUENCY AND ONE 
FOR HIGH FREQUENCY. AUTOMATIC ZERO SUPPRESSION TIME BASE 
IS t 0 SEC OR I SEC GATE WITH OPTIONAL to SEC GATE AVAILABLE 
ACCURACY l 001%. UTILIZES lOMHz CRYSTAL 6 PPM 

COMPLETE KIT . S10S 

HAL SOA 6-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 60 
MHz OR BETTER AUTOMATIC DECIMAL POINT, ZERO SUPPRESSION 
UPON DEMAND FEATURES TWO INPUTS ONE FOR LOW FREQUENCY 
INPUT. AND ONF ON PANEL FOR USE WITH ANY INTERNALLY 
MOUNTED HALTRONIX PRE SCALER FOR WHICH PROVISIONS HAVE 
ALREADY BEEN MADE t 0 SEC AND 1 SEC TIME GATES ACCURACY 
I 001% UTILIZES 10 MHz CRYSTAL 5 PPM 

COMPLETE KIT. *109 

PRE SCALER KITS 

HAL 300 PRE $19 .95 

I Pre drilled G 10 board and all components) 

HAL 300 A/PRE $24 95 

(Same as above bul with preamp) 

HAL 600 PRE . $34 95 

(Pre drilled G 10 board and all components) 

HAL 600 A/PRE . $39.95 

(Same as above but with preamp) 

TOUCH TONE DECODER KIT 

HIGHLY STABLE DECODER KIT COMES WITH Z SIDED. PLATED THRU 
AND SOLDER FLOWED G 10 PC BOARD, 7 567 s. 21*02. AND ALL ELEC 
TRONIC COMPONENTS BOARD MEASURES 3 172 k 5-172 INCHES HAS 12 
LINES OUT ONLY $39 95 

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing Ihe new ICM 
7206 chip Provides both VISUAL AND AUDIO indications! Comes with Its 
own two-tone anodized aluminum cabinet Measures only 2-374" * 3-374" 
Compiele with Touch-Tone pad, board, crystal, chip and all necessary com¬ 
ponents lo finish Ihe Kit 

PRICED AT $29 95 

For those who wish lo mount the encoder in a hand held unit, Ihe PC board 
measures only 9716" x 1 374' This partial Kit with PC board, crystal, chip 
and components 

PRICED AT *14-95 

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE 
VERY POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY 
JAMES GARRETT. IN QST MAGAZINE AND THE 1975 RADIO AMATEUR'S 
HANDBOOK *16-95 

ACCUKEYER — MEMORY OPTION KIT THIS ACCUKEYER MEMORY KIT 
PROVIDES A SIMPLE. LOW COST METHOD OF ADDING MEMORY CAPA 
BILITY TO THE WB4VVF ACCUKEYER WHILE DESIGNED FOR DIRECT 
ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED 
TO ANY STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY 

$16.95 

6-DIGIT CLOCK • 12/24 HOUR 

COMPLETE KIT CONSISTING OF 2 PC G 10 PRE DRILLED PC BOARDS. 1 
CLOCK CHIP, 6 FND 359 READOUTS. 13 TRANSISTORS. 3 CAPS. 9 RESIS 
TORS 5 DIODES. 3 PUSH BUTTON SWITCHES, POWER TRANSFORMER 
AND INSTRUCTIONS 

DON T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY EVERY 
THING EXTRA 

PRICED AT *12.95 

CLOCK CASE Available and will III any one ol Ihe above clocKs Regular 
Price $6 50 Bul Only *4.50 whan bought with clocK. 

SIX-DIGIT ALARM CLOCK KIT lor home, camper. RV. or held day use Opcr 
ales on 12-volt AC or DC. and has its own 60 Hz lime base on Ihe board 
Complete with all electronic components and two-piece. pre-driiled PC 
boards Board size 4 ’ x 3" Complete with speaKer and switches. If operated 
on DC. there is nothing more to buy • 

PRICED AT . ■ *'6 95 

Twelve volt AC line cord for those who wish lo operate the clock from 11(T 
volt AC *2 50 

SHIPPING INFORMATION 

ORDERS OVER *15 00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 
WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS 
THAN $15 00 PLEASE INCLUDE ADDITIONAL *1 00 FOR HANDLING AND 
MAILING CHARGES SEND SASE FOR FREE FLYER 




l 


bx“* C 


T- 


*HAL" 

HAROLD C NOWIAND 
W8ZXH 


Hal-Tronix 

P.O. BOX 1101 
SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782 


april 1979 G3 25 








calculator-aided 

propagation predictions 


An automated approach 
to propagation predictions 

by using 

a programmable calculator 
and published 
ionospheric predictions 


Those people who use high-frequency propagation 
predictions know them to be accurate. Commercial 
interests use the predictions as part of the normal 
course of business. DX contest operators use them, 
among other things, to determine band openings in¬ 
to high-density population areas to establish a high 
contact per hour ratio before skip lengthens into the 
rest of their country. DXCC operators use them to 
determine at what time and on what band a specific 
long-haul station will be coming through so as not to 
waste time when no path is possible. 

Propagation predictions became practical after 
World War II through the work of the Central Radio 
Propagation Laboratory of the National Bureau of 
Standards. In 1947, Newell Atwood, W3KTR, pub¬ 
lished an article 1 describing a method whereby CRPL 
propagation prediction overlay charts were moved 
over a basic world map, showing what areas of the 
world were open from a home station for any band 
and time of day. That information was issued by 
CRPL three months in advance and proved very use¬ 
ful, as well as accurate. 

Much has been written over the years on the sub¬ 
ject. At least one magazine 2 devoted a complete 
issue to the subject, while another 3 devoted a 
monthly article for many months to prediction tech¬ 
niques and their results. Finally the ultimate was 
reached in 1971 when Telecommunications Research 


and Engineering Report 13 was issued by the United 
States Department of Commerce. 4 The report con¬ 
sists of four volumes on ionospheric predictions cov¬ 
ering all frequencies, time of day, and day of the 
year, and by interpolation, for any solar activity with 
a Zurich sunspot number from 10 to 160. 

The use of these predictions is explained in 
Volume 1, but a detailed description was published 
by Jerry Hall, K1PLP. 5 Every Amateur interested in 
DX should have a copy of these four volumes in his 
library. The use of these predictions is tedious and 
time consuming, but well worth the effort. First, let 
me sell you on their importance by illustrating how 
you can use the prediction techniques to get that 
long-haul DXpedition when others can't. Then I will 
explain how I've streamlined the use of them, and 
made it more fun by use of an SR52 computing cal¬ 
culator with the PC100A printer. 

The programs discussed in this article are directly 
related to the TI-58/59, newer models of the 
SR52/SR56; by use of the equations and flow 
charts, they are applicable to the HP-25 and similar 
calculators. The PC100A printer is a desirable luxury, 
but is not necessary to the functioning of these 
programs. 

Back in December, 1975, the Northern California 
DX Foundation sponsored a DXpedition to CR9AK in 
Macao, a country I needed. Macao is a long way 
from New Jersey; since I work from 8:15 AM to 5 
PM, I had to know when I could expect to work him 
— to increase the possibility of being there when his 
signals were coming through. 

The sunspot cycle had not reached bottom in 
1975, but it was pretty low, around a Zurich sunspot 
number of 30. Under those conditions, when could 
CR9AK be workable in New Jersey, and on what 
band? A propagation prediction using Report 13 was 
performed (see fig. 1) and, much to my dismay, 
there was no opening above 13.8 MHz via the short 
path. Happily, though, there were two openings via 
long path, one at 2400 GMT (2400Z) with an MUF of 

By Henry G. Elwell, N4UH, Box 20G, Route 2, 
Cleveland, North Carolina 27013 
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14.4 MHz and a second one from 1100Z to almost 
1600Z with an MUF peaking to21.7 MHz. 

Unfortunately, that particular week of the DXpedi- 
tion found the ionosphere very unsettled and nothing 
was heard on either opening the first three days of 
the DXpedition; the beam was pointed long path, 
while I listened on 20-meter CW. Little was heard 
from anyplace that week. On the fourth day, a very 
weak pileup was heard around 14025 kHz; it had to 
be CR9AK. When you are desperate you have to try, 
so a short call was given after the pileup stood by; he 
came back to me with a "surprised to hear East 
Coast." We exchanged signal reports, I was 459, and 
back to the faint (in New Jersey) pileup he went. 
Although CR9AK made amost 4000 contacts in 71 
countries, few of them were with the East Coast. My 
working him was part luck, but also planning, as 
finding him would have been hit and miss without 
the prediction. 

In April, 1976, Bill Rindone, WB7ABK, in coopera¬ 
tion with the NCDX Foundation, visited Christmas 
Island in the Indian Ocean, operating as VK9XX. 
Christmas Island is 3700 km farther from New Jersey 
than Macao. In addition, the Zurich sunspot number 
was lower than it had been in December — so low 
that I used 10 to allow me to use Report 13, Volume 2 
directly. Again, when should I listen for him and on 
what band? A propagation prediction was made, 
(see fig. 2) and I had several choices, both short and 
long path on 20 meters. I'll take the short path any¬ 
time I can, as the distance is about 18,300 vs 26,000 
km (9900 vs 14,000 miles) for the short and long 
paths respectively to Christmas Island. With a 
TH6DXX antenna at 15.2 meters (50 feet), the signal 
makes quite a few hops at even 18,300 km (9900 
miles). 

From fig. 2, you can see that the opening at 2400Z 
is sharply peaked. I have not been very successful 
with that type of opening and concentrated on the 



TIME-GMT 

fig. 1. Propagation prediction for the long and short paths to 
Macao. The prediction showed that for December. 1975, 
there was no 20-meter short-path opening. However, the 
long path was open, even as high as 15 meters. 



fig. 2. A similar propagation prediction for the path from 
New Jersey to Christmas Island in April of 1976. 


opening at 1200Z. This worked out quite well — I got 
VK9XX shortly after the band opened on 20-meter 
ssb before the pack became aware of him. I left for 
work only 20 minutes after my normal departure 
time. 

I know that many top DXers rely only on their 
experience, patience, and operating skill to snag 
elusive DX. But, when it comes to a DXpedition, you 
know he's going to be continually working. So, why 
not take advantage of all the miracles of modern 
science to get him! 

Propagation predictions using Report 13 and refer¬ 
ence 5 are easy to do, but they take a long time. You 
must first draw on transparent paper a great circle 
route between your home and the desired DX loca¬ 
tion and then establish an ionospheric control area 
distance at both ends of the great circle. The great 
circle is then over-layed on the MUF (Zero) F 2 map for 
the solar activity level, month and time desired, and 
the MUFs at the two recorded locations. The process 
is repeated using the MUF (4000) F 2 . 

The F 2 MUF is then determined by means of a chart 
relating the (zero) and (4000) MUFs, which tends to 
decrease the MUF for all distances greater than 4000 
kilometers. Next, the process is repeated for the MUF 
(2000) E, as some propagation may be by the E layer 
as well as the F 2 layer. Actually, the MUF'(2000) E 
exercise is mainly for distances less than 2500 kilom¬ 
eters. By cranking the numbers and filling in the 
recommended work sheets, you arrive at an MUF for 
every two hours during the day. A plot such as fig. 1 
or 2 can then be drawn and analyzed. However, if the 
Zurich sunspot number is not 10, 110, or 160, which 
are Volumes 2, 3, and 4, the whole thing must be 
repeated and an interpolation made for the desired 
sunspot number. It's easy, it's all explained, but it is 
tedious. I'm sure the dogwork inhibits many from 
using the technique. Let me repeat: it's well worth 
it to give you a competitive advantage against the 
big guns. 

Hang in there, though, if you're lazy like me. Pare 
the work to the bone. Being hams, we are highly op- 
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LATITUDE 

LONGITUDE 


and 



NAUTICAL MILES 7219.2 F RI 

BEARING 343. i PRT 

KILOMETERS 13 36 9. 9 PRI 

fig. 3. Example of the printout for the great-circle distance 
(both in nautical miles and kilometers) and bearing to the 
desired DX station. 

timistic when it comes to band openings. Why not 
ignore the MUF (Zero) F 2 , which tends to decrease 
the MUF anyhow, forget the MUF (2000) E, unless 
you're looking for short haul, and record only the 
lower MUF of the two control areas, since that's the 
one you are going to use anyhow? That saves a lot of 
work. Unfortunately, you still have to go through the 
interpolation procedure until the Zurich sunspot 
number hits 110, when you can use Volume 3 direct¬ 
ly. That won't last long though, as the number will 
go either up or down. 

making the prediction 

The first thing you need for the prediction is the 
great circle distance (in kilometers) between your 
home station and DX location. Report 13 shows you 
how to do it graphically, but why not use the calcula¬ 
tor? Other sources of theory include the articles by 
Marquart 6 and Hall 7 . If you have a Hewlett-Packard 
HP-55, Chester Brent, WB4GVE, has the program all 
worked out for you 8 . 

The program for the SR52 provides the beam 
heading and distance in nautical and statute miles, as 
well as kilometers. (The kilometer value is automati¬ 
cally stored in memory 98 of the SR-52, a storage 
location not cleared except by removal of power.) 
The program is contained on a magnetic card, requir¬ 
ing only the insertion of the DX latitude and longi¬ 
tude, which are also printed out on the PC100A for 
reference purposes. The home location is part of the 
program, although a second location may be manu¬ 
ally inserted. The equations for D, distance in nauti¬ 
cal miles, and H, heading in degrees, are: 

D = 60 cos~ HsinLj sinL 2 + cosLj C 05 L 2 cos (62 ~ 

_ _j sinLz— sinLj cos (D/60) 
cos sin (D/60) cosLj 

where 

L 1 and X/ are your respective 
latitude and longitude 

‘User instructions and complete coding forms may be obtained from ham 
radio by sending a self-addressed, stamped envelope. 


L 2 and X 2 are the respective latitude 
and longitude of the other station 

When the problem is solved, bearing from true 
north, distance in nautical miles, and distance in kil¬ 
ometers are displayed and automatically printed on 
the PC100A tape. In addition, by pushing a button, 
statute miles may be displayed. Fig. 3 shows the 
printout obtained. 

Since 200 of the 222 storage locations were used 
for the bearing and distance program,* another pro¬ 
gram is required for the prediction. The prediction 
program, also on a magnetic card, is inserted in the 
SR-52 without de-energizing the unit; it is necessary 
to retain the kilometer value stored in memory loca¬ 
tion 98. The program is then actuated and the 
PC100A prints out the number of hops required for 
the path, the reference hop length, and the iono¬ 
sphere control area distance (see fig. 4). These equa¬ 
tions are very simple: 

Number of hops = Great circle distance/4000, 

but increased to the next higher integer; /. e ., if the 
answer is 3.3 hops, increase it to 4 hops. 

The flow chart shown in fig. 5 indicates the steps 
taken by the calculator to arrive at a whole integer for 
the number of hops. 

Reference hop length = 

Great circle distance /number of hops 

Ionospheric control area distance = 
Reference hop length/2 

At this point the smoothed sunspot number is 
placed into the computer, because from now until 
1990, we are going to have to interpolate. There are 
two buttons to be pushed on the SR-52 while extrac¬ 
ting the data from prediction volumes. One will be 
called Label A for MUFs at the home location, and 
one Label B for MUFs at the DX location. Open two 
volumes to the same month, 2400Z and MUF (4000) 
F 2 . The two volumes cover the sunspot numbers 
which are to be used for interpolation to the desired 
sunspot number. 

The great-circle overlay is placed on the lower sun¬ 
spot number chart first, carefully aligning the equator 
and the vertical line reference. I use a Greenwich 
meridien vertical line as well as a vertical line on the 
right border of the charts. The MUF under the home 
control area point is determined, inserted in the key- 

NO. HOPS 4= 0 PRT 

HOP LENGTH 3342, 5 PRT 

CONT AREA DIST. 1671.2 PRT 

fig. 4. Printout of the hop length, number of hops, and con¬ 
trol area distance as computed by the calculator. 
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board, and Label A pushed. The MUF under the DX 
control area point is next determined, inserted into 
the keyboard, and Label B pushed. The printer will 
print out the lesser of the two numbers, since the 
lower MUF is the controlling one for the path. A little 
time may be saved during this procedure. If the MUF 
at the DX location is higher than that of the home 
location, it will be discarded by your calculator. 
Therefore, rather than inserting that data into the 
keyboard, just push Label B and it will use Label A 
data which shows on the computer display. 

Next, the great circle overlay is placed on the high¬ 
er sunspot number chart and the above procedure 
repeated. The printer tape will now display MUFs for 
the lower and higher sunspot numbers. I have found 
it helpful to print these two numbers to verify that the 
interpolated number which follows appears correct. 
If a printer is not used, the numbers can be recorded 
from the display. 

The program for this calculation is quite simple and 
may be performed on any hand calculator that has 
"If Pos" and "If Flag" features. I wanted to use the 
same labels for the minimum solar activity and the 
average solar activity (or the maximum activity). 
Label A is used for the home location MUF, and Label 
B is used for the distant location MUF. For any given 
solar activity we want to save for interpolation use 
the lower MUF for the high and low sunspot values. 

Fig. 6 is the flow chart for the calculation. Check it 
out with actual numbers. From Volume 2 (SSN of 10) 
the MUF is 18 MHz at the home control point and 
goes into the calculator as MUF A, from the same 
volume, 25 MHz at the distant control point, and 
goes into the calculator as MUF B. The difference is 
18-25 = -7, a negative number. Since it is not "If 
Pos," it goes to a flag check. Since the test for flag is 

GREAT CIRCLE DISTANCE 
4000 


I NOT APPLICABLE 
2>N. A. 

3 N A. 

4 3 


/ ' N A. 

2: N. A. 

3 N.A 
4: 4 HOPS 


fig. 5. Flow chart for use with the Tl-series calculators to 
determine the number of hops. Hewlett-Packard calcula¬ 
tors with the INT function can perform this entire program 
in five keystrokes. 




HALT HALT 


fig. 6. Flow chart to determine and store the lesser MUF val¬ 
ue at the home or DX location. This information is needed to 
interpolate the MUF for the current sunspot number. 

the first time through, none exists, and the proper 
MUF for SSN 10 is 18 MHz. The value is displayed 
and stored in memory. At the same time, two flags 
are set to prevent using this path for the MUF deter¬ 
mination at SSN of 110. 

Transferring to the SSN 110 chart, the MUF at the 
home location is 23 MHz and 36 MHz at the distant 
location. Again the "If Pos" check reveals a negative 
number and the calculator drops to "If Flag 1." Since 
that flag has been set, the value of 23 MHz is dis¬ 
played and stored for interpolation purposes. If MUF 
A had been higher than MUF B, the calculator would 
have branched to "If Flag 0" with similar results. 

To get the final interpolated answer for the hour 
used, press the Label D button. When that button is 
pushed, the calculator solveis the equation: 

MUF = MUF 10 + 0.01(MUF llo - MUF 10 )(R 12 - 10) 

where 

Rj 2 ts the current sunspot number 

MUF jo and MUF] io are the MUFs 
at the low and high sunspot numbers. 

When the sunspot numbers exceed 110, Volumes 
3 and 4 will have to be used, and the program 
changed to use: 

MUF = MUF U0 + 10.02(MUF 160 -MUF U0 )(R J2 - no) 
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Either of the interpolation equations can be pro¬ 
grammed in your calculator or done by hand. With 
the programmable calculator, it is necessary only to 
recall MUFio and MUFuq from memory and wait for 
the answers. It is at this point that the two flags have 
to be resei so thct the program can start over for the 
next time increment. 

If a printer is not used, the information is recorded 
from the calculator's register. When finished, you 
will have twelve points to plot for a 24-hour period, 
and the printout will be as shown in fig. 7. Plot them 
on graph paper using a suitable scale for the frequen¬ 
cy to give a presentation such as shown in fig. 1 or 2. 
You will now have a 24-hour short-path MUF presen¬ 
tation to your desired DX location. Altogether the 
procedure has taken 10 to 15 minutes. 

Don't stop at this point, however; also compute 
the long paths. Some of them are rather exciting. 
Don't be confused by the referral in Volume 1 to 
short and long paths. When they say short path, they 
mean a short distance, like Washington, DC, to 
Ottawa, Canada. A long path to them is Washing¬ 
ton, DC, to Berne, Switzerland. 

The long-path computation is treated just like the 
short path computation, but with different numbers 
and control area points. Since you already know the 
short-path distance, subtract it from 40,000 km to 
determine the long path distance. For our purposes, 
40,000 km is sufficient for the world circumference. 

Now when using the program, the calculator will 
give long path information to establish the iono¬ 
spheric control area distance. The long path great 
circle route and the new control area must be put on 
the transparent overlay. Before repeating the predic¬ 
tion procedure, it will be necessary to reinsert the 
sunspot number as that information was cleared 
from memory when the program was activated. The 
"clear memory" operation is automatically accom¬ 
plished when the prediction program is actuated to 
eliminate stored information from being carried over 
from the bearing/distant program. 

Repeating the prediction exercise will give twelve 
new points to plot on your graph for the long path. 
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fig. 7. Calculator printout for the MUFs during two-hour 
time increments. 


Now, you have a complete picture and can establish 
your strategy and working hours to snag that elusive 
DX. Sure, you're still going to fight the pileups at 
times, but you will be there waiting for him with the 
beam pointed in the correct direction, and get him 
before many of the other guys wake up to his pres¬ 
ence. Or, you'll be listening at a time and on a band 
which is most favorable to you. 
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More than 15,000 
Hams are on the air 
with the ATLAS 210x! 




200 Watts • 5 Bands • All Solid State 
3V2” x 9V2” x 9Vi” • 7 Pounds 


It's a Proven Winner! 


HF SSB/CW Transceiver 
^ No transmitter tuning 
^ Piug-in circuit boards 
^ Super selectivity with exclusive 8 pole 
crystal ladder filter 

^ Exceptional immunity to strong signal 
overload and cross modulation 
Slips in and out of special mobile 
mounting bracket or AC console in 
seconds 

For complete details see your Atlas dealer, or drop us 
a card and we ll mail you a brochure with dealer list 


Don't let its fingertip size fool you The Atlas 21 Ox 
transceiver has all the power and performance that 
you find in rigs twice as big and costing twice as 
much. 

And with 15,000 hams on the air, you know you're 
getting a proven winner. 

Model 21 Ox or 215x Transceiver $7( 

(With noise blanker installed add $45) 

Plug-in Mobile Kit $ ! 

Portable AC Supply 110/220V $1 < 

AC Console 110/220V $1! 

(With VOX and semi-CW installed add $55) 

10XB Crystal Osc. less crystals $ I 

















deluxe memory keyer 


with 3072-bit 
capacity 


A revision of the famous 
WB4VVF Accu-Memory, 
featuring improved 
automatic character spacing, 
six-message memory, 
and remote control 


A memory keyer with the right characteristics 
offers many advantages in contests, net-control 
operations, and DX chasing. It can relieve an opera 
tor of much of the routine repetitive sending, gen 
erally reducing fatigue and providing time for effi 
cient log keeping, checking for duplicate contacts, 
and occasionally taking a sip of coffee, even during 
rapid fire contest exchanges. 

The Accu-Keyer,' as originally described in QST, 
was a nonmemory keyer with many desirable fea 
tures. These included self-completing dots and 
dashes, next-dot and next-dash memories, iambic 
operation, and optional automatic character spacing 
(ACS). Later, WB4VVF and W4YUU described the 
companion Accu Memory, 2 which, when used along 
with the Accu-Keyer, permitted storage of up to 
2048 bits (about 200 CW characters) keyed in from 
the keyer. These could be read out as four individual 
ly selectable messages of up to 512 bits each, or as 
one or more longer continuous messages. * 

•The term bit is used throughout as the element of information contained in 
.i dot or a space in a CW character A hit interval is the lime duration of a 
single dot or space A dash is three bits long, the standard space between 
characters is three bits, and a normal word space interval is seven bits long 
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By Robert C. Cheek, W3VT, c/o Ebara-lnfilco 
Co., Ltd., 1-1-1 Hitotsubashi, Chiyoda-ku, 
Tokyo 100,Japan 



I built a modified version of the Accu Keyer with 
the Accu-Memory, incorporating those modifica 
tions I thought desirable. My own experience with it, 
and the comments and questions of others, indicated 
that further improvements and enhancements could 
be made. I have now gone through the redesigning 
and building process five times, with the memory 
keyer described in this article the final result. 

The memory capacity of this keyer is 3072 bits, 
in six selectable, 512-bit segments or in longer seg¬ 
ments up to the full capacity of the memory. The en¬ 
tire system, except for the power supply and the dis¬ 
play LEDs, is contained on two circuit boards meas¬ 
uring 80 by 150 mm (approximately 3-1/8 by 6 
inches). ICs are used throughout, except for the 
output, which employs a keying transistor. When 
the memory is being loaded, the 1C clock is syn¬ 
chronized to manipulator movement. Readout from 
memory may be automatically interrupted at any 
time by manual keying. A choice of keyer output 
circuitry to accommodate either grid-block keying or 
positive line keying is provided for in the circuit- 
board layout. A cable-connected, remote-control 
unit is used for manual start, stop, and message 
selection functions. It can be conveniently placed on 
the operating table to be played with the left hand 
like the buttons on an accordion while the right hand 
makes log entries and operates the keyer paddle 
for station calls, nonstandard message insertions, 
and so on. 

system description 

A functional block diagram of the complete system 
is shown in fig. 1. Those who wish to follow the ex 

Rear view of the six message memory keyer showing the 
driver monitor board: an adequate heatsink must be used 
on the 5 volt regulator 



planations in detail should also refer to the sche¬ 
matics of the two main boards, figs. 2 and 3 for the 
keyer-driver-monitor and memory boards, respec¬ 
tively. This explanation assumes a knowledge of the 
specific 1C characteristics and truth tables given in 
1C data manuals. 

Keyer. The keyer proper (included in fig. 2) is basi¬ 
cally the well-known Accu-Keyer, with all of the orig¬ 
inal features retained. Keyer operation was explained 
in the original article' and will not be repeated here, 
except for those portions of the circuit that have 
been changed. 

The original clock pulse generator, made up of 
discrete transistors, has been replaced by an NE555 
1C clock located on the memory board. As will be 
explained later, the clock output approximates a 
square wave rather than sharp pulses. This char¬ 
acteristic is used to greatly reduce the error rate in 
manual keying when the ACS feature is in use. 

The ACS circuitry inserts precision, three-bit 
spaces between characters, correcting premature 
timing of one character following another in the 
manipulation of the keyer lever. Without ACS, this 
shows up as a shortening of the proper three bit 
character interval. For example, DE may sound al¬ 
most like B if the E is keyed too quickly after the D. 

However, the original ACS feature is difficult to use 
at higher speeds without errors, which show up as 
unintentional extra spaces. This happens because 
lever manipulation must not only be fast, but must 
actually slightly lead, or at least never lag behind, in 
the formation of characters in which a dot is fol¬ 
lowed by a dash, such as an A. Those of us who 
grew up with the bug or semi-automatic key tend not 
to lead while keying, but to insert our own approxi 
mately correct one bit interval between the dot and 
the dash in the formation of such characters. But, if 
the dash lever is tapped just a fraction of a bit space 
too late, an A becomes ET in the original keyer when 
ACS is in use. This occurs because the outpin at pin 
6 of U5A (see fig. 2) is always low during the one-bit 
space following a completed dot or dash, and then 
always goes high for the next one bit interval. It is 
this high transition that transfers a waiting dash or 
dot from the next dash or next dot memory, U1A, 
U1B, or U2C. U2D, as seen through the iambic 
gates, to the present dash or dot memory, U3A or 
U3B, starting the output of the dash or dot. If the 
lever is tapped even very slightly late, this transition 
is missed and two additional bit spaces are inserted. 

U8 in the keyer has been added to provide some 
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fig. 1. Functional block diagram of the memory-keyer system. Details of the keyer 
block are not shown; these are given in reference 1. 


tolerance for slight manual timing delays in the key¬ 
ing of dashes following dots as described above. 
The approximate square wave from the clock is high 
at pin 1 of U8 for the first half of the bit interval after 
pin 6 of U5 goes high. If neither a dash nor a dot has 
already been called for, pin 8 of U6 will also be high. 
If the dash paddle is tapped during this half-bit 
period, U1D, pin 11, will go low. This low, inverted 
by U8B, will cause U8A, pin 6, to go low because all 
four inputs are high. The low will set U3A, pin 6, high 
and start the dash, although a little late. However, 
even though the interval between the dot and the 
dash may be lengthened by as much as half a bit and 
the dash correspondingly shortened by this amount, 
the result is almost undetectable to the ear and is 
far better than the three-bit interval that otherwise 
occurs, causing a completely erroneous character to 
be formed. Also, since data as it exists at the end of 
the bit interval is what is recorded into memory in 
the loading process, the correct one-bit interval be¬ 


tween the dot and the dash is restored when the 
message is sent from memory. 

The keying of a dash following a dot after the 
half-bit tolerance interval provided by U8 results in 
the insertion of the normal three-bit character inter¬ 
val, retaining the desirable features of automatic 
character spacing. At the beginning of the third-bit 
interval during a character space, pin 6 of U5A again 
goes low when the clock pulse starts. The RC filter at 
pin 1 of U8 delays the clock pulse slightly so that pin 
6 of U5A has time to go low before the clock, as seen 
by U8A, goes high. This prevents a shortened dash 
from prematurely appearing if the dash lever has by 
that time been tapped for the next character. 

By adding another 1C equivalent to U8, it would 
be possible to provide the same tolerance for manual 
keying of a dot or dots following a dash. However, 
nearly all the tendency for errors at high speed is the 
result of the very short and critical interval for the 
keying of a dash following a dot. Since the available 
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interval is inherently much longer going the other 
way, the extra complication would not be worth¬ 
while. 

Clock. The clock, as shown in fig. 4, is the heart of 
the keyer and the memory. Both require a clock sig¬ 
nal which is at zero level in the quiescent state, re¬ 
mains at zero for the duration of the first bit interval 
after the clock is called for, and then provides a 
steeply rising positive pulse or square wave at the 
beginning of each bit interval thereafter. With the 
control scheme adopted, the combination of the 
NE555 timer and an inverter provides the necessary 
characteristics, including the square wave required 
for the ACS error-reducing circuit in the keyer. 

Pin 4 of U1, which is normally used as the control 
input in NE555 applications, is maintained high at 
all times, keeping pin 3 normally high, with the 
clock output being low. When pin 11 of U3B is low, 
calling for the clock to be off, the timing capacitor is 
essentially discharged through CR1. Pin 3 of U1 
remains high and the output of U2 stays low. When 
the clock is called for by either the keyer or the mem¬ 
ory, pin 11 of U3B goes high and the timing capacitor 
begins to charge at close to a linear rate. The output 
from the inverter remains low during this process. 
When the charge reaches 2/3 of V cc (the supply volt¬ 
age), pin 3 of U1 goes low, forcing the inverter high, 
marking the end of the first bit interval. Thereafter, 
the charge on the timing capacitor oscillates between 

I /3 and 2/3 of V cc , and the output at U2 goes high at 
the end of each subsequent bit interval until pin 11 of 
U3 again goes low, stopping the clock. 

CR1 and CR4 permit independent discharge of the 
timing capacitor for clock synchronizing purposes, 
as will be explained later. 

Memory system (load mode). The basic memory 
loading system of the Accu-Memory 2 is essentially 
retained. In the load mode, with a message address 
manually selected, the clock control line from the 
keyer goes low at the moment keying begins and pin 

II of U3B (see fig. 3) goes high, starting the master 
clock. At the same time U6B, pin 1, goes low, caus¬ 
ing a pulse at pin 13 of U6. This pulse is passed along 
by U5B and then appears at pin 5 of U6A, from 
where it is applied to pin 3 of U7, the end-of-message 
detector. This pulse at pin 3 performs an AND func¬ 
tion with the data at pin 2 of U7, setting the output at 
U7 pins 1 and 11 to zero, whereupon pin 8 of U3C will 
go high and pin 12 of U2B low, keeping pin 11 of U3B 
high. The high at U3C pin 8 also enables slave clock 
control U3A. Pins 9 and 10 of U3C are both high only 
when U7 is at a count of nine. Thus, even though the 
clock control line from the keyer may go high, U7 will 
keep the clock running until it counts nine consecu¬ 
tive pulses at its pin 14 from slave clock U5A, pin 5, 


without being reset by the pulses at pin 3 coincident 
with data at pin 2. 

At the end of the first bit interval, the leading edge 
of the master clock pulse transfers the data at the D 
input of the 7474, U8A, pin 12 to U8A pin 9. Halfway 
through the second bit interval, the trailing edge of 
the first master clock pulse, having been inverted by 
(J3A and applied to pin 10 of U5A and U6A, causes 
positive pulses at both Q outputs. The write inhibit, 
provided by gate U3D, is removed by the pulse from 
pin 5 of U6A, and the first-bit data is recorded into 
the memory. The pulse from U5A is somewhat 
longer in duration. Its negative-going trailing edge, 
occurring later, advances the address register by 
one, and at the same time the positive-going Q out¬ 
put at pin 12 of U5A causes pin 4 of U5B to pulse 
low, clearing the buffer, U8A, to zero. At the same 
time, pin 13 of U5B pulses high, and its subsequent 
trailing edge causes another positive pulse at pin 5 of 
U6A, again removing the write inhibit and recording 
the previously mentioned zero from U8A in the 
second memory address. All of this takes place dur¬ 
ing the latter part of the second-bit interval. 

At the end of the second-bit interval, the loading 
process is repeated for the second data bit, and the 
zero previously stored in the second address is 
changed to whatever the contents of the data buffer 
may be for the second bit. If there is a pause in key¬ 
ing, the end-of-message counter U7 will stop the 
master clock when it counts nine consecutive bits 
without being reset by pulses from U6A along with 
the data. The ninth bit will be changed to a one if 
keying is resumed, and the pause, no matter how 
long, becomes a word space (slightly lengthened to 
eight bits) when the message is read out in the send 
mode. However, if the message has really ended and 
no additional data is loaded, the zero remains in the 
ninth bit position, and in the send mode U7 will stop 
the clock at that point. 

The master clock free runs during the word inter¬ 
vals in the load mode, and it is necessary to syn¬ 
chronize the clock to the paddle movements during 
loading so that shortened dots and dashes do not 
appear, as they would if the paddle were tapped to 
start a new word just before a clock pulse was about 
to occur. Synchronization is accomplished by U6B, 
U4A, and U2C. When the paddle is tapped during 
loading, the clock control line from the keyer goes 
low, calling for the clock (which normally is already 
running). This low, applied through CR5 to pin 1 of 
U6B, causes the Q output (pin 4) of U6 to pulse low. 
This pulse forces the output of U4A high and U2C 
low. The timing capacitor is momentarily discharged 
through CR2 by this pulse and then allowed to 
charge normally, ensuring full bit intervals for the 
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fig. 2. Schematic of keyer-driver-monitor board and display. All resistors are V4-watt. Capacitors with polarity indication are 
upright electrolytic. 15-volt minimum rating; all others are disc ceramic, 25-volt minimum rating unless otherwise specified. The 
diodes are small signal silicon, switching diodes, 1N4148 or equivalent. Dotted lines indicate connections to external switches 
and controls. Small circles with labels, except +5V to ICs, indicate similarly labeled points on the board or power supply. In the 
output circuit for negative grid-block keying, Q1 may be a 2N4888 or any high-voltage audio, switching, or rf silicon pnp transis¬ 
tor with a V CE0 rating adequate for the open-circuit voltage to be keyed. The unit pictured uses a Japanese type 2SA510 IRCA 
SK3025 is also a recommended equivalent). For positive-line keying, an equivalent npn transistor is used at Q1. 


first bit and subsequent initial bits of manual sending. 

In the load mode, the load/send switch grounds 
pin 12 of U13, preventing any output of random or 
previously stored data in the memory from reaching 
the output data line. While loading is progressing, 
only the new data from the keyer can key the trans¬ 
mitter. 

Address register and manual addressing sys¬ 
tem. The address register consists of U9, U10, and 
U11A for the lowest nine binary address bits (512 of 
the 1024 positions on each memory chip). The tenth 
address bit, determined by U11B, becomes the 
least significant message address bit. Thus, U11B 
divides each 1024-bit memory chip into two 512-bit 
message segments, selected by making the output 
from pin 9 either a zero or a one. U8B, U15A, and 
U15B constitute a shift register or ring counter which 
activates one memory chip at a time for loading or 
readout by placing pin 13 of the selected chip low, 
while maintaining pins 13 on the other two chips 
high. 


The entire address register is controlled by the 
manual addressing system, consisting of U12, U13A, 
and U14. When a message button is pushed 
(assuming the clock is not running) pin 6 of U13 
goes high, setting U9, U10, and U11A to zero. Pin 
9 of U11 is set either low or high, depending upon 
the message selection, and the Q output of one of 
the three flip-flops in the ring counter is set low to 
address the desired memory chip. The other two Q 
outputs in the ring counter are simultaneously set 
high. Whenever a manual message selection is 
made, the display bit counter is simultaneously reset 
to zero by U16A. 

Since memory-chip selection is made by setting 
one of the Q outputs in the ring counter low, the Q 
outputs of U15A and U15B are used as the central 
significant bit and the most significant bit, respec¬ 
tively, of the message address. When both these Q 
outputs are high (Q outputs both low), the memory 
chip that is activated by a low from the Q output of 
U8B is in use, and the message address is either 000 
or 001 binary (decimal 0 or 1), depending upon the 
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Q output at U11B. The other binary message ad¬ 
dresses are 010, 011, 100, and 101 (decimal 2, 3, 4, 
and 5). Since it is better in operation to have the six 
messages numbered 1 to 6 rather than 0 to 5, U4C 
and U16B, C, D were configured to convert 000 
binary to 110 binary, leaving the other binary indica¬ 
tions unchanged. Thus, message 0 becomes mes¬ 
sage 6 for all selection, display, and operating pur¬ 
poses. The entire addressing system is a continuous 
counter, so that a message as long as the entire 
3072-bit memory capacity can be started at any se¬ 
lected beginning address and loaded continuously 
in memory, with automatic transition through the 
consecutive message segments back to the starting 
address. 

Send Mode. Before a selector button is pushed, the 
clock is stopped by a low at pin 11 of U3. This low 
also inhibits U13B, blocking the continuous output 
that would otherwise appear if the address register 
happens to be stopped at a memory address where 
a high exists. When a selector button is pushed, the 
high at U13, pin 6, which resets the sit address 


register to zero, is inverted by U2D, simultaneously 
causing a low at pin 1 of U6B. The resulting pulse at 
U6, Pin 13, triggers U5B which in turn causes a pulse 
at pin 5 of U6A. 

A high always exists at memory bit address 000 
when a message segment is loaded. This high is 
applied to pin 2 of U7, and the pulse from U6A is 
applied to pin 3. The AND function at these two 
points resets U7 to zero, unblocking the memory out¬ 
put and starting the clock. The high at pin 11 of U3B 
also causes U13A to return to low, even if the mes¬ 
sage selector switch is kept closed, removing the 
reset on the address register. Slave clocks U5A and 
U6A are enabled through U3A when U7 resets. U5A 
advances the address as described for the load 
mode. During each bit interval, a pulse from U6A is 
applied to U7, resetting U7 whenever data appears 
at pin 2 of U7. Unless the stop button is pushed, 
sending from memory continues until U7 counts the 
nine consecutive bits with zero data which mark the 
end of the message. 

Automatic Stop. A message readout in progress 
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small signal silicon switching diodes, 1N4148 or equivalent. START, STOP, and message selector switches are all momentary push-button type. 












can be interrupted by manual sending. At the first 
tap of the paddle, the clock control line from the 
keyer will go low, forcing U4B pin 10 high. This high, 
applied through CR4 to U7, forces a nine count, in¬ 
stantly turning control of the master clock over to 
the keyer and stopping the input to pin 10 of slave 
clock U5A. Meanwhile, the low on the keyer clock 
control line causes U6B, pin 4, to pulse low. This 
pulse causes U4A to pulse high (provided pin 5 is 
low) and U2C to pulse low, synchronizing the master 
clock to the first bit of manual sending. The forced 
nine count at U7 causes U3C to go low and U2B to 
go high, but the 10 -/lF capacitor at pin 5 of U4 keeps 
that pin momentarily low, allowing the synchronizing 
pulse to pass. Thereafter, the capacitor charges, 
U4A stays low and U2C high, and the clock is under 
normal control of the keyer. 

Power Supply. The system requires 700 to 800 
milliamperes at 5 volts. A schematic of an adequate 
5-volt, 1-ampere supply using an LM309K regulator 
is shown in fig. 5. Based upon its specifications, the 
TTL 5-volt, 1-ampere regulated supply kit offered by 
Jameco should be equally suitable. 

construction 

Assembly of the circuit boards* (figs. 6, 7, and 8) 
offers no unusual problems, but the usual cautions 
apply — use a low-wattage iron and small diameter 
60-40 solder;- be sparing of solder, but cover the 
eyelets completely; above all, make sure there are 
no unintentional solder bridges between 1C socket 
terminals or between adjacent separate conductors 
in the vicinity of component terminals. 

The use of 1C sockets or Molex pins is recom- 



fig. 4. Diagram of the basic clock circuit and clock 
control logic. 



fig. 5. Power-supply schematic. The 
TTL 5-volt, 1-ampere supply kit 
offered by Jameco should also be 
suitable. 

mended in preference to soldering the ICs directly to 
the boards. There is a big difference, however, 
among 1C sockets, so be sure to use the compact, 
slender type rather than any of the more bulky types, 
as the latter may cover up a few of the component or 
jumper eyelet holes adjacent to the ICs. The digital 
display LEDs are intended to be soldered directly to 
the display board. If you prefer to use sockets, the 
unused socket pins must be clipped off to permit 
their mounting in the holes provided. 

Some of the wire jumpers on the memory board 
must be routed around the 1C sockets. Mount the 
sockets first, and then install the jumpers before 
mounting the other components. All jumpers are 
installed on the component sides of the boards. The 
short, isolated, straight jumpers can be made of bare 
wire to save space, but obviously the longer ones 
and those which cross over uninsulated jumpers or 
come close to other component leads should be of 
insulated wire. 

For interconnections between the boards and 
leads to be connected to external switches and con¬ 
trols, use small-gauge flexible (stranded) wire to pre¬ 
vent strain on the circuit board eyelet terminals. In 
making the main board-to-board interconnections, 
lay the two boards side by side, foil sides down, with 
the top edges adjacent to each other about 4 cm 
(1-1/2 inches) apart. Recheck this spacing each time 
you cut a new lead to be sure its length is sufficient 
to permit the leads to come over the top edges of 
the boards when they are finally installed. 

All connections to the main boards are made with 
leads inserted from the component side. In the case 
of the display board, however, all connections are 
inserted into the eyelets and soldered from the foil 
side, with the excess wire clipped off flush on the 
component side. In this way, the leads do not inter¬ 
fere with the mounting of the LEDs against the trans¬ 
parent, colored plastic strip that covers the inside of 

*A complete set of circuit boards can be obtained from G. R. Whitehouse. 
For more information on the circuit boards and other components, write to 
G. R. Whitehouse and Company, Newbury Drive, Amherst, New 
Hampshire 03031. 
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the front panel cut outs. The use of color-coded wire 
will permit the seven leads for each seven-segment 
LED and the one + 5 volt lead to be twisted together 
before final soldering, providing a much neater job 


than the mess that will result if each of the twenty- 
eight wires is run separately between the keyer- 
driver board and the display. 

After assembly and interconnection, the two main 


fig 6 Circuit pattern of keyer driver monitor board (A), and 
component placement for negative grid block keying (B). Fig. 6 
(Cl shows alternative component placement for positive line 
keying. 
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circuit boards are mounted to each other with foil 
sides facing, separated by 9-mm (3/8-inch) cylin 
drica! spacers at each corner. This assembly is 
mounted to the bottom of the cabinet with four L 
brackets, one on each side of the bottom corners of 
the board assembly. This makes a very solid unit, 
easily accessible for replacement of ICs. The board 
assembly is mounted on the right-hand side of the 
cabinet to make room for the power supply at the left 
rear. 


The only precaution worth mentioning in connec¬ 
tion with the power supply is to use an adequate 
heatsink with the LM309K regulator, which is 
mounted on the rear panel outside the enclosure. 
The regulator output terminal, projecting inside, will 
serve as the + 5 volt source terminal for the leads to 
the main boards and the + 5 volt lead to the stop 
switch. Note that both sides of the ac line cord 
should be bypassed to ground near the point at 
which it enters the cabinet. 




Kin* t$4 MOM A) 


fig. 7. Memory board circuit pattern (above) and component placement (below) For clarity, several jumpers were omitted from 
the parts placement diagram. These can be added to the board by connecting the jumper between the lettered designators. 
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fig. 8 Display board pattern (abovel and LEO placement 
(below). The display LEDs may be SLA-1 or any of several 
equivalent 8 mm (0.3-inch) common anode displays with 14 
pin DIP pin spacing and the same pin-out configuration for 
the seven segments. Decimal points are not used and their 
pin-out locations are not important. 


RF shielding of all external leads to the main 
boards and the use of an all-metal cabinet are ab 
solutely necessary. The leads to the remote-control 
box (which also must be a metal box) should consist 
of a shielded cable (11 conductors plus shield are 
needed) with the shield grounded both in the box 
and in the main cabinet. The keyer-paddle leads 
should also be shielded. A two-conductor shielded 
cable, with the shield used as the ground lead, will be 
satisfactory. 

One last precaution — be sure to insert the correct 
ICs in the correct locations with the positioning 
notches in the proper direction, and then recheck 
each one before applying power. This is very ob¬ 
vious, but I've ruined a few ICs myself by being a bit 
careless on this point. 

initial tests 

After assembly and wiring are completed and 
checked, set the tune/send switch and the mode 
switch to send, all controls at about two-thirds 
scale, and apply power by turning on the ac switch. 
If some gibberish comes out of the monitor, it is a 
good sign. Pushing the STOP button should stop the 
output. Check that the output terminal of the regula 
tor is +5 volts. Each display LED should show some 
digit at this point, although the actual indication is 
not important. 


Next, check the clock, keyer, and monitor for 
proper operation as follows: Alternately ground the 
dot and dash inputs to the keyer. Continuous dots 
and then continuous dashes should be heard from 
the monitor. Grounding both inputs simultaneously 
should produce alternating dots and dashes. 
Switching the tune switch to TUNE should produce a 
continuous tone. Return it to normal. Now set the 
mode switch to LOAD and press each message se¬ 
lector button in turn. Bit count indication should 
be 000 and message numbers 1 through 6 should be 
displayed in sequence as the associated buttons are 
pushed. Pushing the START button should cause the 
bit address to advance by ten bits and then stop.* 

Again selecting message 1, ground the dot input 
to the keyer, causing it to send continuous dots. The 
bit indication should advance as these dots are load¬ 
ed into memory and after bit 511 the message ad¬ 
dress should change to 2 000. Continue loading dots 
part way into message 6, stop the keyer by un¬ 
grounding the dot input, set the mode switch to 
SEND and again select message 1. The entire series 
of dots should play back on the monitor without 
errors or omissions, and it should be possible to 
stop the playback at any point by pushing the STOP 
button or by momentarily grounding the dot or dash 
input of the keyer. Next, in the LOAD mode, again 
select message 1. While holding the STOP button 
down, push the START button down once and re¬ 
lease it to get a bit count of 001. (Because of contact 
bounce it may be necessary to try several times to 
get just a one-bit advance when the button is 
pushed.) Load continuous dots from 1 001, again 
part way into message 6. In the SEND mode, select 
message 1 and this time push the START button to 
start playback. Again, the whole series of dots 
should play back smoothly. These two tests will 
indicate whether all memory cells in this address 
range of the memory ICs are okay. Perform similar 
tests by loading dots beginning at addresses 6 000 
and 6 001, continuing into message 1 in each case, to 
check the remaining range of memory addresses. 

using the keyer-memory 

The memory may be loaded with a message start¬ 
ing at any selected message address. Simply switch 
to the LOAD mode, select the message number, and 
start keying. When the message is completed, 
another may be begun at a different message ad¬ 
dress until all beginning addresses are used. (If a 

•This may seem contrary to the previous statements that U7 stops the 
clock after counting nine bits with zero data Actually the START button 
causes the address register to advance by one bit at the start of the firs* bit 
interval as the count at U7 goes from 9 to 0 U7 then counts nine additional 
bits and stops the clock 
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message is too long to fit into a 512-bit memory 
space, it will continue into the next message ad¬ 
dress.) In the SEND mode, pushing the message 
selector button for a particular message will instantly 
start transmission of that message from memory. In 
contest work, a CQ SS or CQ DX can be loaded as 
message 1, with several different replies (different 
reports, etc.) as the next few messages, and R TU 
QRZ . . . etc. as message 6. For contests in which 
the exchange requires a variable element such as a 
QSO serial number, load the standard information 
up to the point where the variable element must be 
inserted. Then, holding the stop button down, ad¬ 
vance the memory two or three bits by pushing the 
start button. Continue loading the subsequent 
standard information. In the SEND mode the memory 
will stop at the point where variable information is 
required. After this is keyed manually, the rest of the 
standard message will continue when the START 
button is pushed. This technique can also be used 
to load a request for a repeat after a standard num¬ 
ber transmission, both in the same message address, 
to be used in case you miss the number sent back 
to you. 

If you are going to call a station on a schedule, you 
may wish to send his call sign more times than pro¬ 
vided in the usual 3x3 calling format. To do this 
from the memory, load his call just once at the mes¬ 
sage starting address and pause until the bit indica¬ 
tion stops advancing. Then continue with DE, your 
own call several times and AR. In the SEND mode, 
hold the message selector button down continuous¬ 
ly instead of pressing and releasing it. The called 
station's call sign will be repeated as long as you 
hold the button down. When you release it, the rest 
of the message will continue to conclusion. (You can 
send long CQs this way too, but they're not recom¬ 
mended!) If you want to reduce the number of times 
your own call is signed, simply manually send AR or 
K at the appropriate point to stop the memory. 

To call the same station often, as in a DX pileup, 
switch to the LOAD mode, select a message seg¬ 
ment, and proceed to make your first call. Then, in 
the SEND mode, press the selector button and the 
memory will do all the subsequent repetitive calling 
for you. The above are only a few of the possibilities. 
Once you have gained some familiarity with the 
unit's capabilities, many other operating applications 
will suggest themselves. 

references 

1. James M. Garrett, WB4VVF, "The WB4VVF Accu-Keyer," QST, 
August, 1973, page 19. 

2. James M. Garrett, WB4VVF, and D. A. Contini, W4YUU, "The Accu- 
Memory," QST, August, 1975, page 11. 

ham radio 


DRAKE R-4C FILTERS AND ACCESSORIES 

Spectacularly improve the performance of this excellent time-tested receiver, 
popular worldwide with the most successful DXers and Contesters, by adding 
our highest quality 8-pole filters and accessories Compare our specifications 
and prices with those of others and you’ll buy FOX-TANGO! 

YF56H8.0 (GUF-1). Broad first IF Filler. Superior 8-pole type (Shape fac¬ 
tor 1,5, ultimate rejection > 10OdB) replaces original unit (Shape factor 4.7. 
ultimate rejection 65dB). Used in CW/SSB modes. Drop-in replacement of 
original unit — only two soldered connections. Recommended tor use in con¬ 
junction with GUF-2. With complete instructions. GUF-1 $65 plus $3 local air¬ 
mail; $5 overseas. 

YF56H800 (GUF-2). Narrow first IF Filter. (Shape factor as low as 2.0, ulti¬ 
mate rejection > tOOdB.) Both GUF-1 and GUF-2 improve dynamic range, re¬ 
duce intermod due to overloading of second mixer, reduce QRM, etc, GUF-2 in¬ 
cludes a relay kit and all parts needed to provide automatic selection of GUF-1 
or GUF-2 depending upon the position of the Mode Switch, thus retaining 
phone capabilities lost it GUF-2 (CW) is used alone. Complete step-by-step in¬ 
structions simplify installation, GUF-2, including relays and parts: $90 plus $3 
local airmail. $5 overseas, 

YF56H125, Sharp 125Flz 8 pole, second IF Filter, (Shape factor as low as 
2.0, ultimate rejection >100dB ) Sharpest CW filter available See Specs in 
Table. If you can’t get it with this filter, you can’t get it - period 1 Puts selec¬ 
tivity where it counts m the AGC loop. Eliminates loss of RX gain due to QRM 
outside of passband, commonly noted with audio filters — yet'works well with 
them. Simple installation; plugs into accessory socket on back of the set, $100 
plus $3 local airmail, $5 overseas. 

GUD Product Detector Kit. All parts and instructions needed to convert the 
existing deteclor to a double-balanced type to provide better isolation between 
input and output. Overcomes distortion in audio output and AGC attack. In¬ 
cludes compact PCB with active DBM SN16913, relay switch, and accessory 
components Detailed instructions, diagrams and photographs simplify instal¬ 
lation. GUD Kit $45 plus $3 local airmail', $5 overseas. 

DIODE SWITCHING BOARDS 

DUAL (2 FILTER) TYPE FOR ALL YAESU AND KENWOOD LISTED. Specify 
make and model — $21.80 airmail postpaid, SINGLE (1 FILTER) TYPE FOR 
FT/FR-101 ONLY - $12.00 airmail postpaid 

(To avoid error due to similarity ot some filter numbers, specify desired unit completely when 
ordering. Include make and model of set, filter number desired, and center frequency, 

DEALER INQUIRIES WELC0ME0 - VISA AND MASTER CHARGE ACCEPTED 

FLORIDA RESIDENTS ADD 4% (SALES TAX) 

FOX-TANGO CORP. 

jXJjTZ- Box 15944, W. Palm Beach, FL33406 

0e/yV See other ad page 117. 


16 ELEMENTS - F9FT - 144 MHz 


<7^ I The 1 Tonna’ You’ve 

been 

hearing about 

144/146 MHz SWR 1.2:1 

50 ohms Horiz./Vert. 

length 6.4 m. Wt. 4.4 kg. 

Side lobe attenuation — Superb 
Horizontal aperture 2x16° (-3 dB) 
Vertical aperture 2x17°(-3dB) 


$79.95 

9 Element 144-146 .$39.95 

4 Element 144-146.$32.95 


MADISON 

ELECTRONICS SUPPLY, INC. 

1508 mckinney • Houston, texas 77002 

713/658-0268 
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Call Free1-800-243-7765 


v • Retail Price Catalog 

2 • Monthly Computerized Used Equipment List 
^ • Courteous, Personalized Service 


WILSON 
MARK IV 




. -i 


n 




KDK 20loA 


ICOM 1C 701 


I.M 


OVER 50 BRANDS IN STOCK 


KENWOOD • SWAN • KDK • DENTRON 
MOSLEY • WILSON • YAESU • DRAKE 
LARSEN • BENCHER • PIPO • BEARCAT 
B&W • DATONG • ICOM • PANASONIC 
ARRL PUBLICATIONS • ALLIANCE • MFJ 
CUSHCRAFT • TRAC • MICROLOG • CDE 
FINCO • DSI • DAYBURN INSULATORS 
BIRD • ASTATIC • HAM KEY • REGENCY 
HUSTLER • SAXTON • TEN TEC • AMECO 
AMCOMM • CALL BOOK • KLM • TEMPO 
ATLAS • ALDA • COVERCRAFT • HY-GAIN 
J.W. MILLER • MURCH • PFENTONE 
SHURE • TAB BOOKS • SAMS BOOKS 
ROHN • BUTTERNUT • Plus Many More! 


NEW AND USED EQUIPMENT 

“Get on our used equipment mailing list" k 
TRADES WELCOME ^ 

"The best allowances anywhere” Wm 

"We buy good used SSB gear" ' 

FREE CATALOG 
“Prices of all major manufacturers" 

SAME DAY U.P.S. SHIPPING 
"Just a phone call away" 

COMPLETE RADIO SERVICE SHOP 
“Mail Order Repair Service” 

• Fast Efficient Service • We Repair All Brands 

• All Work Guaranteed • Amateur Extra/First Class 
Licenses • Send Us Your Defective Equipment U.P.S. 
Collect • Please Include Manual and Power Supply 

• Free Shipping Both Ways If Work Is Done 

• Most Repairs Done and Shipped Within 7 Days 


OUR FINE REPUTATION SPEAKS FOR ITSELF 


WE FIX IT” 


\mmm 5 

communications! 


Call 
or Write 

for your 
super quote 
today! 


95 Kitts Lane, Newington, Conn. 06111 Connecticut Residents Call: 
“Near ARRL Headquarters ” ( 203 ) 667-0811 


r ~ n 


Imastei charge !■ 



OPEN MON.-FRI. 10-6 • THURS. 10-8 P.M. • SAT. 10-4 

EASY DIRECTIONS: Rt. 15 South — 2 blocks past McDonald's 
(Berlin Turnpike) 
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More Details? CHECK-OFF Page 118 


























A Look at 
f 




New Equipment — All new equipment on display is operating Used Equipment — We recondition and guarantee all our used 
for actual "on the air" QSO's. We really know our gear! equipment. We make sure it satisfies you! 



Service Shop - You’ve probably heard of our fine service Inventory Warehouse - Our large volume assures you the 
reputation — using Cushman CE4B signal generators, Hewlett best prices! 

Packard oscilloscopes. Bird wattmeters — we fix it right* 


And Our Service Is Even Better! 
Give Us a Call and See 
For Yourself! 

4 

1-800-243-7765 



95 Kitts Lane, Newington, Conn 06111 
(203) 667-0811 


More Details? CHECK-OFF Page 118 
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active bandpass filter 


for RTTY 


Construction details 
for an active 
bandpass filter 
which will help 
eliminate interference 
and provide 
improved RTTY copy 


This active bandpass filter was designed to work 
ahead of the NS-1A PLL Demodulator, 1 but it will 
provide improved copy when used ahead of any 
RTTY terminal unit. The filter is connected between 
the audio output of a receiver and the input of the 
terminal unit. 

A bandpass filter is just what the name implies. It 
will pass only a specified band of frequencies, at¬ 
tenuating all frequencies above and below the speci¬ 
fied limits. The objective is to make this attenuation 
as high as possible, passing nothing other than the 
desired signals. Without complex circuits, this is not 
always possible. Simpler filters, like the one de¬ 
scribed here, will always pass some unwanted fre¬ 
quencies, attenuated enough, however, that they are 
of no consequence. 

For RTTY, we want to pass the standard narrow- 
shift tones, 2125 and 2295 Hz. For this 170-Hz shift 
the bandpass should be about 200 Hz wide, centered 
on 2210 Hz. 

circuit description 

As can be seen from fig. 1, the filter consists of 
two separate, two-section filters using cascade-con¬ 
nected operational amplifiers. It uses only one 1C, 
the LM3900, which contains four so-called "Norton" 
amplifiers. These op-amps will do almost anything 
the standard op-amp will do. The principal advantage 
is that the LM3900 requires only a single power sup¬ 
ply. Also, the LM3900 differences the input currents, 
whereas the conventional-type op-amp differences 
the voltages. The noninverting input function has 
been made possible by using what is called a current 
mirror circuit. 

Several formulas are used to determine the re¬ 
quired values of the resistors and capacitors. The 


By Nat Stinnette, W4AYV, 890 Virginia 
Avenue, Tavares, Florida 32778 
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fig. 1. Schematic diagram of the active bandpass filter. The center frequency is 2210 Hz. with a 3 dB bandwidth of approxi¬ 
mately 160 Hz. A single LM3900 Norton op-amp is used for the filter. 


nearest standard values of 5 per cent resistors are 
shown in the diagram. The capacitors can be 10 per 
cent tolerance. R2 sets the Q of the circuit (and also 
the gain) and works out to be 12.5 kilohms for a Q of 
11, or a - 3 dB bandpass of 200 Hz centered on 2210 
Hz. When both filters are connected together, how¬ 
ever, the increased Q makes the bandpass too nar¬ 
row. The value of 24 kilohms was chosen by trial and 
error to give the best passband. 



fig. 2. A circuit board foil pattern for the active bandpass fil¬ 
ter is shown above. The filter can also be built on a small 
piece of perforated board using 5 per cent resistors and 
Mylar capacitors.* The bottom illustration is the parts 
placement diagram for the circuit board. 


The complete filter, with standard resistor values, 
actually gives a - 3 dB passband of 160 Hz, or a Q of 
14. This may seem a little narrow for 170-Hz shift, 
but on-the-air tests have shown this not to be the 
case. The bandpass can be easily widened by 
changing R2 or by stagger-tuning one filter 50 Hz 
below and the other 50 Hz above the center fre¬ 
quency. The filter turns out to be about 800 Hz wide 
at the -20 dB points. There is no insertion loss; in 
fact, there is a small gain. 

alignment and connection 

Before connecting the jumper between the two 
filters, separately tune each filter to 2210 Hz. This 
can be done by injecting a 2210-Hz signal and adjust¬ 
ing R3 for peak output as shown on a VTVM or high- 
impedance ac voltmeter. The jumper is then con¬ 
nected between the sections. Another method of 
tuning the filters, though not as accurate, is to tune 
in a strong RTTY signal with the filter in the line and 
adjust R3 on each filter for peak output or best copy. 

The transformer is used to step up the input from 
the receiver speaker output to more closely match 
the input impedance of the filter. If the output impe¬ 
dance of your receiver is at least 500 ohms, the trans¬ 
former will not be needed. 

A good way to check the performance of the com¬ 
plete filter is to have some means of switching it in 
and out of the circuit. You will find that the filter will 
sometimes be the difference between copy and no¬ 
copy. High-impedance headphones (2000 ohms) 
connected across the output will enable you to hear 
the difference. 

*A complete kit of parts and wired/tested units are available from the 
author. See Flea Market ads 

reference 

1 Nat Stinnette. "Update of the Phase Locked Loop RTTY Demodulator," 
ham radio, August. 1976, page 16. 
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new audio amplifier 


for the Drake R-4C 


A new audio amplifier 
for the Drake R-4C, 
suitable for 
direct substitution 
in all R-4C versions 

Improvements in the Drake R-4C receiver, up to 
now, have been confined mainly to the i-f and detec¬ 
tor systems. 1 - 2 .3 One remaining area which needs im¬ 
provement is the audio strip, which suffers from buzz 
and higher-than-desirable distortion; it also dissi¬ 
pates 7 to 10 watts of heat near the PTO. The audio 
amplifier, diagramed in fig. 1 , eliminates these prob¬ 
lems. While intended as an R-4C retrofit, this circuit 
performs so well that we also recommend it for other 
communications uses. 

Our circuit is designed around National Semicon¬ 
ductor's LM383T, which, with the R-4C low-voltage 
supply, can deliver in excess of 2 watts into a 4-ohm 
load. The LM383 and associated components* can 
be mounted on a copper-clad board 3.8 cm (1 'h 
inches) square, or another appropriate small heatsink 
(for a V cc of 16 volts or less). It should be installed 
just behind the front-panel phone jack, between the 
passband-tuning capacitor and long i-f shield on 
which the Sherwood CF-600/6 may be mounted. 
This location provides access to the speaker lead and 
detected signal at the audio gain pot. It also keeps 
the circuit away from power transformer hum fields 
in the chassis. 

circuit precautions 

The secret of making the LM383 an uncondition- 

*A parts kit will be available from G. R. Whitehouse, Newbury Drive, Am¬ 
herst, New Hampshire 03031. 


ally stable audio amplifier (suitable for field installa¬ 
tion in various layout configurations) is our output 
stabilization network. Proper stabilization is accom¬ 
plished by connecting a 1.0-^F monolithic ceramic 
capacitor (such as Sprague 5CZ5U105X0050C5) with 
19-mm (3/4-inch) leads directly between pins three 
and four of the LM383. Use of a lower-value 
capacitor with significantly longer or shorter leads 
will virtually guarantee oscillation problems. Tan¬ 
talum or aluminum electrolytics cannot be 
substituted for the monolithic capacitor. 

Other circuit values have been chosen to tailor 
the audio response for greatest communications in¬ 
telligibility. As in the original R-4C circuit, low fre¬ 
quencies are rolled off at one end of the needed 
spectrum; high-frequency shaping is similar to that 
of our suggested modification. 1 The feedback net¬ 
work has been chosen to provide nearly 40 dB of 
power-supply ripple rejection, minimizing the need 
for abnormal amounts of filtering. Gain at 1 kHz is 40 
dB. 

component selection 

As with any high-gain amplifier, feedback and hum 
loops between the input and output should be 
avoided. Return all signal and power leads to pin 3, 
except for V cc bypass, which should be returned to 
the 1C tab with a solder lug. 

To reduce component size, the 0.22-^F and 10-/*F 
capacitors can be 16-volt (or greater) tantalums. The 
200-jtF electrolytic at pin 2 can have a 3-volt rating. 
The 300-/*F output capacitor should have a minimum 
rating equal to V cc (20 volts, maximum). Sixteen volts 
is adequate for the R-4C. As mentioned above, a 
small heatsink is used for a V cc less than 16 volts; 
above 16 volts a large heatsink. Never exceed a V cc 
of 20 volts. 

installation 

To disable the existing amplifier, lift the output 

By J. Robert Sherwood, WB0JGP, and 
George B. Heidelman, K8RRH, Sherwood 
Engineering, Incorporated, 1268 South Ogden 
Street, Denver, Colorado 80210 
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transistor's collector lead at its solder lug. Also, re¬ 
move its base or emitter wire, and/or disconnect one 
end of the driver's 100-ohm collector resistor. Con¬ 
nect the new amplifier’s output to the phone jack ter¬ 
minal with the sleeved wire from the audio output 
transformer, and bypass with a 0.01 -/tF capacitor. 
This secondary is still used to provide the needed 
step-up for anti-vox system. 

The only ground return should be a short, thick, 
insulated wire, run from pin 3 directly to the cable- 
braid terminal of the audio gain pot (rear section of 



fig. 1 Schematic diagram of the new audio amplifier for the 
R 4C. based upon the LM383T audio amplifier 1C. Resistors 
are % watt. As pointed out in the text, all ground returns 
must be made through the connection to pin three to elimi¬ 
nate hum and feedback problems. The 1-/iF monolithic cer¬ 
amic capacitor must have 19 mm (%-inch) leads (see text). 

the dual control.) Do not allow the board or heatsink 
to touch any other part of the receiver ground. Next, 
add a small wire between the audio gain-control 
braid terminal and a close chassis ground. Discon¬ 
nect the existing wire from the gain pot center wiper 
terminal, and connect the new amplifier input to this 
lug. Connect V cc to the original audio-strip printed 
circuit board terminal with the blue wire from the 
audio-output transformer primary. 

references 

V R Sherwood, WB0JGP, G Heidelman, K8RRH. "Present Day Re 
ceivers Some Problems and Cures," ham radio. December. 1977. 
page 10. 

2 R Sherwood, WU0JGP, G Heidelman. K8RRH. New Product Detec 
tor for the R 4C." ham radio. Iham notebook). October, 1978, page 94 

3 R Sherwood, \NB0JGP. G Heidelman, K8RRH, "New Product Detec 
tor for the R 4C. ham radio, (short circuits). February, 1979. page 94 
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BUILD YOUR 
DREAM 



WE SUPPLY THE 
MATERIALS 

YOU HAVE THE 
FUN 

Tell us what you need 
Ask us about our custom 
antenna packages 

6061-T6 DRAWN 
ALUMINUM TUBING 

AIRCRAFT* GRADE 
PLATED HARDWARE 

HIGH* STRENGTH 
FIBERGLASS SPREADERS 

STAINLESS* STEEL 

ELEMENT CLAMPS 

CALL OR WRITE FOR FREE 
INFORMATION 


(US s 

GL ENTERPRISES 

ROUTE 1, BOX *IO 
BROWNSVILLE, WIB 
53006, PH (414) 663-4001 


i/ 4 kilowatt 

LINEAR AMPLIFIER 

TPL proudly presents the tirst true power t/4KW 
SSB/AM. FM or CW solid state 

§§£§1$^^ A remote control plug allows 

to operate with the ampli 
V -. y her ON or OFF or in 

from mo fl.lsMinaf'T 


The 2002 utilizes Ihe latest state of the arl engineering including micro¬ 
strip circuitry and modular construction The three final transistors 
combine to produce 250W when driven by 15W or more at 13.8VDC 


POWER INPUT 

5 20W Carrier FM or CW 
20W PEP maximum SSB or AM 

POWER OUTPUT 

200-250W carrier FM or CW 
300W PEP SS8 or AM 

FREQUENCY RANGE 
144 to 146 MM/* 

* will operate with slight 
degradation at 142 ISO MH/ 


HARMONIC ATTENTUATION 
All Harmonics Attenuated 
60 dB or Greater 

CURRENT DRAIN 
FM 40 Amps 250W 
SSB 30 Amps (at 300W PEP 

DUTY CYCLE 

FM 50% (d> 1S0W 33% (a 250W 
SSB 60% fr I50W 50% i® 2SOW 


Model 2002 S499.00 

can be ordered for repeater application 
lor additional information contact 

COMMUNICATIONS INC. 

1324 W 135TH ST GARDENA. CA 90247 (213) 538-9814 

Canada Lonbrook Industrie* Lid 1145 Bellamy Rd . Scarborough Ontario MiH IMS 
Export FMFC Inc 2350 South 30th A.«nu« Hallandale Florida 33009 
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the weekender 



the verti-loop 
a folded whip antenna 
for vhf mobile operation 

Do you want a simple, inexpensive way to improve 
your 2-meter mobile performance in the fringe areas? 
How about a 3/4-wavelength vertical on your car 
roof? The concept sounds mind boggling — but 
what if it were only 1 meter (3 feet) long? Sound in¬ 
teresting? Try building one of these verti-loops, a 
name coined for a 3/4-wavelength vertical ground 
plane compressed to less than 1/2-wavelength long 
by folding the bottom section into a horizontal loop. 
The advantage is 2 3 dB gain over the 1/4 wave 
length whip, and it still lets you keep the car in the 
garage. It's an easy weekend project and should cost 
less than $3.00 if you already have a roof mounted 
antenna or an old discarded mag-mount CB whip. 
The results will be well worth the effort. 

theory 

Most vhf mobile operators know that a 1/4 
wavelength whip is ideally located in the center of an 
unobstructed car roof. A compromise, because of 
physical size, is to use a 5/8 wavelength gain anten 
na on the trunk lid, where, because of obstructions 
on most cars, the 2 3 dB of potential gain is usually 
lost; results may even be inferior to those of the 
smaller roof-mounted whip. 

A 3/4-wavelength ground-plane antenna is reso¬ 
nant, therefore nonreactive, and has a high-current 
feedpoint. The length of such an antenna may be cal¬ 
culated as half the length of a 3/2-wavelength 
dipole 1 : 

L = 0-OP (1, 

where L is the 3/2-wavelength dipole length in 
meters, N is the number of half wavelengths on the 


By Herb Bresnick, WB2IFV, 16 Creekside 
Drive, Honeoye Falls, New York 14472 


antenna (3), and/is the frequency in MHz (146). 

149.95(2.95) 

146 

= 3.03 meters (119.3 inches). 

The vertical length would be half of this, or 1.52 
meters (59.6 inches). The antenna impedance would 
be half of the 3/2-wavelength antenna impedance 
(105 ohms), or 52.5 ohms. 

design 

To shorten the 3/4-wavelength vertical to a rea¬ 
sonable size, it was divided into 1/4- and 1/2-wave¬ 
length sections, and the 1/4-wavelength section was 
folded into a loop. The result was the upside-down 
"halo" antenna depicted in fig. 1. The top section 
was shortened slightly to 91 cm (36 inches), and the 
bottom section was lengthened slightly to 61 cm (24 
inches) for convenient fabrication sizes. When folded 
into a loop, the bottom section results in a 19-cm 
(7.5-inch) diameter. 

construction 

The antenna was constructed very simply using a 
2.4 mm x 91 cm (3/32 x 36 inch) stainless-steel 
welding rod (available at any welding supply shop) as 
the 1/2-wavelength section, and an ordinary tv uhf 
loop (available from Sears) as the folded 1/4-wave¬ 
length section. 

To one end of a 5-cm (2-inch) section of plastic 
tubing (PVC works fine), a threaded stainless steel 
nut, which matched the threaded end of my rooftop 
1/4-wavelength antenna, was epoxied. A piece of 
wood dowel (or plastic filler) was cemented into the 
other end of the tube and was drilled for a snug fit for 



Close-up of the %-wavelength mobile vertical antenna It 
resembles an "upside down" halo. 
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(ig. 1 Design of the verti-loop antenna. Antenna is a % 
wavelength vertical divided into %• and '/>-wavelength sec 
tions. the 'A-wavelength section is folded into a loop. Total 
extended length is V* wavelength on 2 meters. Antenna 
mounts on your car roof with a plastic base made of PVC 
tubing. 


the stainless rod. A little epoxy will keep it from 
loosening (fig. 2). 

The Sears loop comes with hinged terminals, 
which were left on to permit fine tuning the antenna. 
One wire terminal was simply pulled out of its hinge, 
leaving a spring opening through which the stainless 
rod was forced. It makes for a snug fit, but permits 
sliding the loop down to where the rod joins the 
plastic tube. 

The other wire terminal on the loop was cut off 
(leaving the hinge) and the wire remaining was 
passed through a small hole drilled in the side of the 
PVC tube just above the nut, where it was com- 




» •» D'AUt’IR SUWUSS 

STCCL ROD 





fig. 2. Details of the mounting base. An ordinary tv uhf loop 
was used for the %-wavelength section, or you can use 
stainless-steel wire. 


pressed by the threaded roof stud when the antenna 
was screwed on. 

The antenna rod should be insulated from the stud 
except through the loop connection. The design can 
be modified easily to fit other base mounts or for new 
installations using a PL259 coax fitting, or even to a 





View of the antenna at car top level 


discarded CB magnetic mount if you don’t want to 
drill a hole into your car roof. 

results 

With the transmitter on an unused frequency and a 
SWR meter attached, the loop position was moved 
on its hinges for minimum SWR. It’s not a critical ad 
justment if the dimensions are followed. I obtained 
1.1 to 1.0 SWR with the loop about 2.5 cm (1 inch) 
from the car roof with the first try. The hinges are 
stiff enough to maintain the loop position even when 
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BELDEN© 



Pari 

Number 

r 9888 
P* 39c/ft 


8214 

25«/ft. 


MHr 

db/ 

100 ft 

db/ 
100 m 

50 

1 2 

39 

100 

18 

59 

200 

26 

85 

300 

33 

10 8 

400 

38 

125 

50 

1 2 

39 

100 

1 8 

59 

200 

26 

85 

300 

33 

108 

400 

38 

12 5 

100 

20 

66 

200 

30 

98 

400 

4 7 

15 4 

900 

78 

256 

100 

20 

66 

200 

30 

98 

400 

4 7 

15 4 

900 

78 

25 6 

No o! Cond — 8 

AWG (m mm) 6 22 

<7*30) | 76 

2 18 116.301 

|1 19| 



8237 
21 c/ft 

8267 

25c/ft 


8448 

16«/ft 


9405 No ol Cond - 8 

„„ AWG |in mm| 2 16 (26«30l |1 521 

26C/ft 6 18 (16.301 |1 17) 


MADISON 

ELECTRONICS SUPPLY, INC. 

isoe mckinney • Houston, texas 77002 

713/6580268 



GREGORY ELECTRONICS 

The FM Used 
Equipment People. 


Save 

*20 



Motorola Motrac 

U43HHT-1100E, 12 volts. 150-170 MHz. 40 
watt*, Single Frequency, Fully Narrow 
Band, with accessories. 

NOW 

X $ 258 . 


GREGORY ELECTRONICS CORP. 

245 Rl. 46. Saddle Brook. N J 07662 
Phone: (201) 489-9000 



Author's antenna is a full fledged % wavelength vertical 
but fits under garage opening without dismantling The 
stainless-steel radiator bends easily to 30 40 degrees from 
vertical. 


driving over bumpy roads. I've built three of these 
antennas at a cost of $2.00 $3.00 each. All have reso¬ 
nated with practically no adjustment. 

Actual dB measurements on the antenna have not 
been made; however, tests indicate a marked im¬ 
provement over the 1 /4-wavelength whip. One re¬ 
peater that was barely readable is now almost full 
quieting into my receiver. Reports from friends are 
that noise on my signal (from a portable HT in the 
car) was all but gone and no evidence of mobile flut¬ 
ter occurred. 

Best of all the car still fits into my garage, and, 
although the top of the antenna does hit the en¬ 
trance, the stainless-steel rod is flexible enough to 
recover from a 30- or 40-degree bend. The antenna 
has a somewhat futuristic look to it — at least it looks 
different from your good buddy's 11 -meter job! 

reference 

1 The ARRL Antenna Book. 12th edition, 1970, page 33 
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Wilson Electronics 
announces a factory 
authorized rebate program. 
Here's how it works : 


See what just 
some of the many 
satisfied Hams 
say about 
the Wilson Antennas. 


Purchase a TT 45 and a System Three at the same time 
and Wilson will give you a factory 5% rebate from the 
puce you paid for the package You can use this to pay 
for the concrete to install it, or buy the XYL a little 
something to keep her happy! Or ... we will give you, 
at no charge, a M 27, the best 7 element. 2M beam 
available today! The choice is yours to make! 

Just send Wilson the receipt of your purchase from 
your dealer, showing your cost, and let us know what 
you want - 5% cash, or a M-27. But hurry! This offer 
starts April 1, expires midnight, April 30, 1979, and 
receipt must be mailed before June 1, 1979. 

Don't wait! See your nearest dealer to take advantage 
of this great Give-A Way! 

SPECIFICATIONS 

TT 45 TOWER 

• Maximum height, 45' 

• 800 lbs. winch with padlock feature 

• 2800 lb. raising cable 

• Totally freestanding with proper base 

• Total weight. 189 lbs. 

Recommended accessories. 

RBRF 10, SBRF-10. CBRF10. 

The TT-45 is a freestanding tower Ideal for installations 
where guys cannot be used. If the tower is not being 
supported against the house, the proper base fixture acces¬ 
sory must be selected. 


Don’t forget 
the WV-1 for 
the best in 
vertical needs. 
The WV-1 is 
the 10-40m Antenna 
you should 
consider! 


SY 3 TRI BAN0 ANTENNA 


Bend MH/ 

Mi> imum powtf input 

Gjim IriBdl 
VSWR Jt i»wn«nc» 
Impedance 
F/B Ratio 

Boom 10 O ii length) 
No of elements 
Longest element 


14 21 ?8 Turning radius 1j>* 9 

Legal limit Maximum mest diameter 2” O.D 

8 dB Surface area 5 7 sq h 

Wind loading t* 80 mph 114 lbs 
SO ohms Assembled weight (appro*I 37 lbs 

20 rtB Shipping weight (approx) 42 lbs 

2" ■ 14' 4" Direct 52 ohm feed or balun 

Maximum wind survival .100 mph 

27 4 


M?7 7 ELEMENT 2MBEAM 

Band MH/ 144 148 MH/ Beam width * 3 dB pt 

Cm 1 1 .IP Turning radius 

VSyyp 1 2 1 Mast diameter IO D.I 

lmp«ljner 50 ohml Surl.c. J..J 

Boom 10 D . Imull'l f • 64 W '"d lojd.no V 80 mph 

Numb*, ol oljmenl. 7 Sh.pp.no wmghl (jpp.o.l 


Longest element 


Assembled weight (approx) 3 5 lbs 


Consumer 1‘milut Is Division 




A SuOSidiary o* HtGf NCY ClICT HONiCS. INC. 

4288 South Polaris Avenue • P O Box 19000 • Las Vegas. Nevada 89119 
Telephone (702) 739 1931 • TELEX 684 522 


37 13 


44 sq ft 


5 5 Ibt 


6 5 lt»t 


ACT NOW! 


Electronics 

Corp. 


Puces *mJ specifications 
sotnect io change wihoul nonce 


Buy the WV-1 
and Wilson 
will treat you 
to the Radial Kit 
... FREE 
of charge! 

WV-1 SPECIFICATIONS: 

Input impedance: 50 ohms 
Power handling capability: 

Legal limit 

• Two High-Q traps 
with large diameter 

co ’' s * Low an 9 le rad ' a 

fi)^-tion omnidirectional 
■* nJ performance • Taper 
swaged aluminum 
tubing • Automatic 
bandswitching • Mast 
bracket furnished 

• SWR: 1.1:1 on all 
bands • 1%" O.D. 

heavy wall aluminum 
tubing • Does not 
-i. , require guying 

* 0 veral1 
length: 19'8". 


DSI Super Meter 

Transistor Tester — VOM 

Diode Protected • Fused • Gold Plated Selector Switch 
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VF-370.*29.95 

Shipping. Handling and Ins... *3.00 


Every YF-370 is factory assembled, tested, and 


DC VOLTAGE 
DC CURRENT 
AC VOLTAGE 
12 RESISTANCE 
AF OUTPUT — DB 
20k! > PER VOLT 
HFE DC AMP FACTOR 
ICEO LEAKAGE 


MODEL 
YF-370 

COMPARATIVE VALUE 49« 


includes diode protected meter movement with 


a fused input and an extra fuse. The switch assem¬ 


bly has double wiping gold plated contacts to 


SPECIFICATIONS 


Measurement 

Measurement Ranges 

Accuracy 

DCV 

0- IV- 5V-2.5V- 
10V - 50V - 250V - 1000V 

± 3% fs 

ACV 

0 - 10V - 50V - 250V - 
1000V 30Hz to 30kHz 



0 - 50pA - 2.5ma - 25ma 
- .25A 

± 3% ts 

| 3 | 

.2 to 20mn 

Range x 1 x lOx Ikx 10k 

± 3% arc 

dB 

+ 10db~* 22db for 10VAC 

±4% fs 


0 - 150pA x Ik 0 - 15ma 
xIO 0 - 150m x 1 

± 3% arc 


HFE 


assure years of trouble-free service At this low 
price buy two...one for the car and one for the shop. 
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CALL TODAY TOLL FREE: (800-854-2049) Calif. Res. 
CALL (800-542-6253) TO ORDER OR RECEIVE MORE 
INFORMATION ON DSI’s FULL PRODUCT LINE OF 
FREQUENCY COUNTERS RANGING FROM 10HZ 
TO 1.3GHZ. 

TERMS: MC - VISA - AE - Check - M O - COO In U S Funds 
Orders outside of USA & Canada, please add $5.00 additional to cover 
air shipment California residents add 6% Sales Tax. 


0- 1000 @x10-p 
In 


± 3% arc 


DSI INSTRUMENTS, INC. 

7924 Ronson Road. Dept. G, San Diego, CA 92111 





















MODEL C1000 10Hz to 1GHz MODEL C700 50Hz to 700MHz 

• INCLUDES BATTERY PACK • INCLUDES BATTERY PACK 

• AUTO ZERO BLANKING • AUTO ZERO BLANKING 

• AUTO DECIMAL POINT $QRQ95 * AUTO DECIMAL POINT 

. 10MHz TIME BASE OU9 • 10MHz TIME BASE 

Accuracy that's the operational key to this rugged ad- ALL NEW! All UNPARALLELED DSI QUALITY! The model 
vanced design Model C1000 1GHz frequency counter a C 700 700 MHz frequency counter features .2 PPM 

significant achievement from DSL That’s because you get 0° to 40° C proportional oven time base 25db preamplifier 

.1 PPM 0° to 40°C proportional oven time base . Built with a 60db adjustable attenuator. Built in battery charger 

In 25DB preamplifier with a 60DB adjustable attenuator with a rapid or trickle charge selector Combined in a 

xIO & xlOO audio scaler which yields .01 Hz resolution from rugged (.125" thick) aluminum cabinet makes the C700 

10Hz to lOKHz equivalent to 10 sec. & 100 sec.Gate Time ideal for the communication industry and professional serv- 

Selectable .1 & 1 sec. time base and 50 ohms or 1 meg ohm ice technician, 
input impedance . . Built-in battery charging circuit with a 

Rapid or Trickle Charge Selector. Color keyed high quality 3600A OWNERS: Up date your 3600A frequency counter to 
push button operation All combined In a rugged black a C 700 Includes, new back board. .2PPM proportional oven, 
anodized (.125” thick) aluminum cabinet, The model C-1000 25db preamplifier, rugged .125” thick aluminum cabinet, 

reflects DSI's on going dedication to excellence in order 3600A-700 Unit must be returned to DSI factory for 

instrumentation for the professional service technician, modification, 

engineer, or the communication industry. 


$499 95 



DSI - GUARANTEED SPECIFICATIONS - FACTORY ASSEMBLED - MADE IN USA 


50Hz | 75MHz 500MHz Number 



75MHz 500MHz 1GHz 



C700 50Hz to 700MHz 2PPM 0“ to 40° C S0MV 


10Hz to 1GHz 1PPM 0° to 40°C I 20MV 



.5 Inch 115 VAC-BATT 3"H X 8 "W x 6' D 
_ B lo 15VDC _ 

.5 Inch 115VAC-BATT 4"H x 10”W x 7V4"D 
8 to 15VDC 



— All Units Are Factory Assembled, Tested And Carry A Full 5 Year Limited Warranty — 

Model C 700 $369.95 


FREE 


Strongest warranty in the counter field 
Satisfaction Guaranteed. 


3600A-700 Factory Update (3600A only) 
Includes Labor & Re-Calibration $199.95 


FOR MORE INFORMATION 

Call Toll Free: (800) 854-2049 
DSI INSTRUMENTS, INC. 

California Residents. Call Collect: (714) 565-8402 
VISA • MC • AMERICAN EXPRESS • CHECK • MONEY ORDER • COO 

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111 


Model C 1000 

Opt. 01 1.3GHz (ClOOOonly) 


$499.95 
$ 99.95 


Opt. 02 .05 PPM 10MHz Double Oven 
0° to50°C Time Base (ClOOOonly) $129.95 

Ant. 210Telescopic Ant./BNC Adapter $11.95 

































the jammer problem: 


some interesting 
solutions 

The incidence of jammers 
is increasing — 
here’s an interesting 
approach to the problem 

In this paper we use the basic ideas of the scientific 
method in solving some interesting problems. It is 
important to have a clear understanding of, and 
agreement on, the nature of observation, cause and 
effect, hypotheses and testing of these hypotheses. 

Science begins with observation. The scientific 
worker uses his mind to imagine how something 
might be constructed or howa problem may be solved. 
He knows that only by examining his observations 
can he determine if his imaginings correlate with the 
real world. 

statement of the problem 

The locale is a large city in the United States. In 
this city many Radio Amateurs abound. The problem 
we are about to address (and solve using the scientif¬ 
ic method) concerns specific specimens. These spec¬ 
imens are Radio Amateurs (and others who are not 
legitimate Radio Amateurs) who persist in jamming 
the 2-meter repeater stations in this city. These spec¬ 
imens particularly delight in causing a disruption in 


radio communications over the repeater links by 
using various schemes. 

The problem is to locate these specimens using 
three scientific methods: mathematical methods, 
methods from theoretical physics, and methods from 
experimental physics. 

mathematical methods 

Several mathematical methods are available to us 
to ferret out the offending 2-meter jammer. The 
mathematical methods we shall enumerate are easily 
seen to be applicable, with obvious formal modifica¬ 
tions, to similar situations in other parts of the globe. 
As with other branches of knowledge to which math¬ 
ematical techniques have been applied in recent 
years, the mathematical techniques of ferreting out 
2 -meter ham jammers has a singularly unifying effect 
on the most diverse branches of the exact sciences. 

Hilbert, or axiomatic method 

We place the culprit in an imaginary cage, which 
we have previously defined in time and space by 
using established techniques. We then introduce the 
following logic system: 

Axiom 1. The class of jammers in the cage is non¬ 
void. 

Axiom 2. If there is a jammer in the city, there is a 
jammer in the cage. 

Rules of procedure. If p is a theorem, and p implies 
q is a theorem, then q is a theorem. 

Theorem 1 . There is a jammer in the cage. 

Conclusion. Approach the cage with caution. Lift 
the jammer gently out of the cage, shave his beard, 
cut his mike cord, and put him in a playpen. 

By Nuryev Sidelbandsk, UX3PU 
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method of inverse geometry 

We place a spherical cage in the city, enter it, and 
lock the cage. We then perform a geometric inver¬ 
sion with respect to the cage. The jammer is then 
inside the cage and we are outside. 

Conclusion. We proceed as in the method of Hil¬ 
bert, above, except in this case we call in federal 
troops with Zen guns, who quickly dispose of the spec¬ 
imen. We then donate his equipment to a worthy 
organization. 



"Theorem 1 — there is a jammer in the cage." 


method of projective geometry 

Without loss of generality, we may regard the city 
as a plane. We project the plane into a line, then we 
project the line into an interior point of the cage that 
contains the jammer. We then perform a geometric 
involution of catharsis, which in turn projects the 
jammer into the city jail (without bail). 

Bolanzo-Weierstrass method 

In this method we bisect the plane by a line run¬ 
ning north-south. The jammer is either in the east 
portion or in the west portion; let us assume he is in 
the west portion. We bisect this line with another line 
running east-west. The culprit is either in the north 
portion or the south portion. Let us suppose he is in 
the north portion. 

We continue this process indefinitely, constructing 
a sufficiently strong force about the chosen portion 



"Call in the troops." 


at each step. As the volume of the chosen portion 
approaches zero, the jammer is ultimately surround¬ 
ed by a fence of arbitrarily small perimeter. The spec¬ 
imen (jammer, if you will) is thus a victim of the con¬ 
fusion syndrome. He begins to believe he has, at last, 
become rational. It is now relatively easy to approach 
the jammer. We place a cowbell into the jammer's 
left hand and into his right hand we place a telegraph 
key, which is connected to a code-practice oscillator. 
It is now a very critical moment for the jammer. He 
begins to send messages to himself with the cowbell 
and answers himself with the telegraph key. We 
realize that the messages make no sense because the 
jammer is not comfortable with the Morse code. 

Conclusion. To reduce the confusion factor in the 
jammer's mind, we gently tap him on the head with a 
small mallet. As we manipulate the mallet (which we 
do using the Morse code), the jammer begins to get 
the message, to wit: "Jamming is a no-no. Jamming 
is a no-no. Jamming is a no-no." I shall leave as an 
exercise for the student the decision as to how long 
we subject the jammer to this action. 

Cauchy, or function-theoretical, 
method 

In this mathematical method we consider a 
jammer-valued function, f(z), where z is nondimen- 
sional but critical to resolving the problem. 

Let there be a function, f(z), and let S be the cage 



"The jammer is not comfortable with the Morse code." 
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enclosing the jammer. Consider the integral 



where C is the boundary of the plane of encounter. 
Its value, after appropriate manipulation of eq. 1, is 



"Ply him with popsicles." 


that of f(S). Therefore, we have a culprit in the cage. 
We then dispose of him appropriately. In this case 
we ignore his stupid mouthings on the repeater but 
send a male nurse armed with ten-dozen Popsicles. 
The nurse plies the jammer with Popsicles until the 
jammer decides to throw up (a very effective prob¬ 
lem-solving method). 

methods from 
theoretical physics 

We now examine some theoretical methods for 
dealing with the 2-meter jammer. These methods 
have not been proved in practice but offer some 
interesting food for thought for the theoretician. 

Dirac method 

We observe that jammers are known to use wild 
methods to attract attention. Therefore these jam- 



"Parhaps the jammer is not really wild." 


mers must be considered wild men. But, according 
to the scientific method, we must temper our obser¬ 
vations with caution. Perhaps the jammer in ques¬ 
tion is not really wild but is somewhat tame with a 
rather limited mentality. Perhaps he needs help. Why 
punish him if, indeed, he's not really responsible for 
his actions? The author has a proven formula which, 
if applied to these situations, will produce good 
results in many cases. For those interested I shall be 
happy to furnish the method and appropriate action. 
Please send a self-addressed, stamped envelope for 
an immediate reply. 

methods from 
experimental physics 

Using the methods from experimental physics, we 
are able to deal positively with the problem of 2- 
meter jammers. It should be noted that these meth 
ods are also valid for other inconsiderate jammers in 
the other Amateur bands. 

thermodynamic method 

We construct a semipermeable membrane, perme¬ 
able to everything except jammers, and sweep it 
across the plane of interest (i.e., the city in question). 
We also add a pot of hot water to the apparatus. As 
the semipermeable membrane is swept across the 
city, it picks up the jammers. The jammers are en¬ 
meshed in the membrane and, having nothing else to 
do, immediately start brewing coffee. We immedi¬ 
ately detect the aroma of brewing coffee, descend 
on the culprits, and capture them in a loony net. We 
then enlist the aid of local authorities to dispose of 
the problem. 

magnetomatic method 

In implementing this technique we plant a large 
bed of popcorn arranged in an ellipse, whose major 
axis lies along the direction of the horizontal compo¬ 
nent of the earth's magnetic field. At one focus of 
this ellipse we place a cage (with strong iron bars). 
We then distribute over the plane in question large 
quantities of magnetized spinach (spinacia 
o/eracea ), which has high ferric content. 

The magnetized spinach is eaten by various deni¬ 
zens of the locality, which are in turn eaten by the 2- 
meter jammers. The jammers, having partaken of 
commodious amounts of popcorn, are then oriented 
parallel to the earth's magnetic field. This causes a 
beam of jammers to be focused onto the cage, Since 
the jammers are full of our specialized popcorn and, 
by indirect ingestion, magnetized spinach, it is an 
easy matter to zap the jammers. The benefit of this 
method is that we can dispose of the culprits in large 
numbers. 

ham radio 
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A dual HF wattmeter at a great low price! 


Reads both forward and reflected power 
at the same time! 

Keep tabs on your transmitter with this handy 
new dual HF wattmeter. It measures both forward 
and reflected power for frequencies between 1.8 
and 30 MHz (160, 80, 40, 20. 15 and 10 meters). It 
measures transmitter output up to 200/2000 watts 
in the forward direction and 50/500 watts reflected. 
TWo. front panel meters monitor forward and 
reflected power and one switches to give you a 
direct reading of SWR from 1:1 to 3:1. A factory 
assembled and calibrated sensor gives the 
HM-2140 far better accuracy and reliability than 
other kit-type meters. In fact, full scale accuracy 
in the 200/2000 watt forward ranges is * 5%. and 
*7.5% on reflected ranges. The front panel 


forward power meter can be switched to read PEP 
or average power. Operation on a single 9-volt 
battery or optional AC adapter makes the 
HM-2140 convenient and versatile. At S69.95. and 
with just a few hours of enjoyable kitbuilding, 
you’ll have a wattmeter that can be a realuid to 
your station! 


W 

See us at the Dayton Hamventlon, April 27-29. 

Price m mail ordor not FOB. Bunion Harbor. Michigan. 

Price* and apociiicationo subject to change without notice 


There's MoreJor the Ham at Heath! 


Mail coupon at right for your 

FREE 

Heathkit Catalog! 

Read about nearly 400 electronic 
kits you can build yourself for fun. 
for satisfaction and for savings! 

If coupon is missing, write . 

Heath Company. Dept. 122-520 
Benton Harbor. Michigan 49022 



Schlumberger 


Heath Company. Dopt. 122-520 
Bonton Harbor. Michigan 49022 




Please send me my FREE Heathkit Catalog 
1 am not receiving your current catalogs. 


Name 


Addie&t 


City 


AM J88 


Zip 














TS-120S...A big little rig. 



It's a compact, up to 200 watts PEP input, 
all solid-state HF transceiver with such standard features 
as built-in digital readout, IF shift, new PLL technology 

...and requires no tuning! 


Exciting and perfect for car or 
ham shack use! But, there’s more 
to say about the TS-120S! This 
unique all solid-state HF, SSB/CW 
transceiver produces a hefty signal 
and also offers a lot of other great 
features in a very attractive, com¬ 
pact package. 

FEATURES: 

• All solid state with wideband RF 
amplifier stages No final dipping or 
loading, no transmit drive peaking, 
and no receive preselector tuning 1 
Just dial your frequency and operate' 

• Five bands, plus WWV Transmits 
and receives on 80/75. 40. 20, 15. 
and all of 10 meters and receives 
WWV on 15 MHz 

• 200 watts PEP (160 watts DC) input 
on 80-15 meters, 160 watts PEP (140 
watts DC) input on 10 meters LSB. 
USB. and CW 

• Digital frequency display (standard) 
100 Hz resolution Six digits Special 


green fluorescent tubes eliminate 
viewing fatigue Analog subdial, too, 
for backup display 

• IF shift (passband tuning), to remove 
adjacent frequency interference and 
sideband splatter 

• Advanced PLL circuit, which elim 
mates need for heterodyne crystal 
element for each band. PLL lock 
frequency, CAL marker signal, and 
counter clock circuit use single ref 
erence frequency crystal Simplifies 
circuitry, improves overall stability. 
Also improves transmit and receive 
spurious characteristics 

• Attractive, compact design Measures 
only 3 ,a j" high X 9'/4" wide X 13'/;>" 
long, and weighs only 49 kg (11 7 
lbs). A perfect size for conve¬ 
nient mobile operation and rug 
ged enough for either mobileor 
portable use Also has all the 
desired features for optimum 
ham-shack operation at home 


• Noise blanker You'll wonder where 
the ignition noise went 
See the big littleTS 120S rig and match 
ing accessories (VFOT20 remote VFO. 
SP 120 external speaker. PS 30 AC 
power supply. MB 100 mobile mount 
ing bracket. AT 120 antenna tuner and 
YK-88C CW Filter) at your nearest 
Authorized Kenwood Dealer 1 



STILL AVAILABLE . 
KENWOOD TS-520S 




























The DXer's Choice. 



Kenwood's TS-820S has everything the 
Amateur Operator could want in a quality rig. 


Time proven over thousands of hours of operating time, 
the Kenwood TS-820S has become the preferred rig for 
those individuals interested in high reliability. And. the 
TS-820S has every feature any Amateur could want for 
operating enjoyment, on any band, from 160 through all of 
10 meters... plus an RF speech processor in the transmitter, 
IF shift and sharp filters in the receiver. All combine to give 
optimum performance under all conditions. 

You can always tell who's running a TS 820S. Its superb quality 
stands out from all the other rigs on the band and when the 
QRM gets heavy the TS 820S’s adjustable RF speech processor, 


utilizing a 455 kHz circuit to provide quick time-constant com 
pression, will get the message through RF negative feedback 
is applied from the final to the driver to improve linearity, and 
third order products are at least -35 dB. Harmonic spurious 
emissions are less than 40 dB and other spurs are less than 
60 dB 

RF input power is 200 W PEP on SSB. 160 W DC on CW, and 
100 W DC on FSK Receiver sensitivity is better than 0 25 jiV 
for 10 dB S/N 

The TS 820S from Kenwood 1 See it today at your nearest 
Authorized Kenwood Dealer. 



TRIO KENWOOD COMMUNICATIONS INC. 

11 It WEST WALNUT/COMPTON. CA 90220 














variable-frequency audio filter 


Here is a tunable, inexpensive, two-IC audio filter 
that plugs into the receiver phone jack. It will drive 
headphones or a low-impedance speaker up to two 
watts if necessary. It operates from a single power 
supply that requires no regulation, thus it could be 
easily incorporated into some of the direct-conver¬ 
sion receivers used in QRP rigs. 1 - 2 It will also add to 
the selectivity of any receiver that lacks a sharp CW 
filter. Used with an ssb receiver, the tunability of the 
filter allows you to eliminate an unwanted signal by 
using the high or low skirt of the ssb filter and then 
peak the desired signal at whatever frequency 
results. 

The circuit is that of the state-variable filter, 3 using 
three op amps (fig. 1). The LM324 1C used in this 
design has four op amps on the same chip, so the 
extra amplifiers don't add much to the cost or wiring 


selected as a compromise between sharpness and 
ringing. Circuit Q comes out to 15. While no ringing 
is noticed, the noise definitely takes on the pitch of 
the frequency selected. The value of this resistor may 
be changed to suit your needs without altering the 
tuning range. The LM380 was added to the filter cir¬ 
cuit to drive hi-fi headphones or a loudspeaker direct¬ 
ly; the filter will drive almost anything that the 
receiver will drive. 

With the values shown, the tuning range is from 
800 Hz - 2 kHz. Voltage gain is close to unity overall, 
so the receiver gain control sets the signal level. 

audio-frequency characteristics 

The frequency-controlling network is designed to 
operate with a dual 1-megohm pot. In one model that 
was built, a dual linear-action slide pot was used and 


lOOk 



complexity. Two identical integrator circuits control 
the frequency response, so only a two-section 
ganged pot is necessary for frequency selection. The 
Q, or sharpness, of the filter is controlled by a single 
resistor. The 3.3-megohm value shown in fig. 1 was 

By Lew Fitch, W4VRV, 109 Robin Street, 
Clemson, South Carolina 29631 


its action was very pleasing. Two single slide pots 
could probably be mechanically linked to give the 
same effect. The extra resistors connected in series 
and parallel with the ganged pots give audio band- 
spread by allowing the full resistance change of the 
ganged pots to alter the frequency over less than two 
octaves. They also make tracking of the ganged pots 
less critical. If a pot with a logarithmic taper is used. 
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In this model of the variable-frequency audio filter, a dual, 
slide action linear potentiometer has been used. Because 
of the high current drain, the 9-volt battery will have to be 
replaced with an ac supply for permanent installation. 


it should be connected for the most linear frequency 
variation. 

If you want to design for a different frequency 
range, or use a different value of dual pot, the filter 
peak frequency is given by f - 1/2 kRC. Plugging in 
the maximum and minimum resistance values will 
give the frequency extremes. For example, in fig. 1 
when the 1-meg pot is at a maximum, total 
resistance between pins 1 and 6 is 220k in series with 
560k, paralleled by 1 meg. This is 578k ohms, and 
gives 812 Hz in the formula. When the 1-meg pot is 
at zero resistance, the 560k resistor is shorted and 
the resistance in the formula is 220k. This gives 2192 
Hz. These values are all for capacitors of 330 pF. 

The circuit draws about 11 mA at 12 volts with no 
signal. This current increases to about 35 mA for fair¬ 
ly loud signals. It would be possible to operate the 
filter from a 9-volt transistor battery, but not for long 
periods of time. The feedback loops in the circuit and 
the 47k divider resistors stabilize the operating point 
of the integrators at half the supply voltage, so regu¬ 
lation isn't necessary. 

This filter is not the solution to all interference 
problems, but it will allow you to selectively boost 
one frequency 10 dB more than another only 200 Hz 
away. That can make the difference between a use¬ 
ful contact and a marginal one. 
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1. Jay Rusgrove. W1VD. A 20-Meter High Performance Direct Conver 
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FRHRI 
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HD-73 HEAVY- 
ROTATOR 

with exclusive Dual-Speed Control! 

For antennas up to 10.7 sq. ft. of wind load area. Mast 
support bracket design permits easy centering and offers 
a positive drive no-slip option. Automatic brake action 
cushions stops to reduce inertia stresses. Unique control unit 
features DUAL SPEED rotation with one five position switch. 
SPECIFICATIONS: Max. wind load bending moment—10,000 
in.-lbs. (side-thrust overturning); Starting torque — 400 in.- 
lbs.; Hardened steel drive gears; Bearings-100-%" diam¬ 
eter (hardened); Meter — D'Arsonval, taut band (back¬ 
lighted). There’s much, much more — so get the whole story! 

Mail this coupon for complete details! 

ypQI □ Send me complete details on the HD-73! 

I CO! □ Give me the name of my nearest dealer! 


ADDRESS 


The ALLIANCE Manufacturing Co, Inc.. Alliance, Ohio 44601 I 


Maker of Mm Imnoui * 


A NORTH AMERICAN PHILIPS COMPANY 
teior Alliance Tenne ftoior* . . "TV a Betler Color Oenerf . 
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Cushcraft 3-band antennas 

_ may be imitated, but their 

Jerformance won’t be duplicated. 




18-foot (5 5m) boom uses 2 V," (5 4cm) OD 
hard-drawn 6083-T382 aluminum tubing tor 
maximum strength No external bracing is 
required Weatherproof end caps are 
provided 



SPECIFICATIONS 


Element-to-boom brackets use V |6mm) 
thick aluminum mounting plates and 
hardware and are designed to reduce stress^ 
at this critical point Use of double J 
thickness aluminum tubing elements at the 
boom-mountmg point contributes to the 
high wind survival rating of the antenna 


Model 

ATB-34 

Gain 20 meters 

7 5 dBd 

15 meters 

7 5 dBd 

to meters 

7 5 dBd 

Fronl-lo-back ratio 

30 dB 

20 meters 

1b meters 

22 dB 

10 meters 

18 dB 

3d0 Beamwidth 

- 62° 

Normal Input Impedonce 

50 0. 

Power Handling 

2000 walls PEP 

Boom length 

10 (5 5m) 

Longest Element 

32 8" (9 95m) 

Turning radius 

18’ 9” (5 7m) 

Wind area 

5 4 flM0 5rrP) 

Weight (assembled) 

42 lbs (19 1 kg) 

Maximum mast OD 

2 5" (6 3 cm) 



Heavy-duty mast-mounting bracket has been 
carefully engineered lor maximum strength and 
minimum weight Use ol bright iinc-plated 
hardware eliminates problems with rust and 
corrosion IV 7" (5cm) OD heavy-wall mast is 
recommended 

cushcraft 

CORPORATION 

P.O. Box 4680, 48 Perimeter Hoad 
Manchester, N. H. 03108 




THE COMPLETE 3-BAND ANTENNA 






Elements ate manufactured from high- 
strength hard-drawn aluminum tubing tor 
maximum durability and long life The 
element diameter tapers Irom 1 '/<" (3 2cm) 
OD at the center down to V (1 6cm) OD at 
the end to roduce sag and minimus wind 
resistance Weatherproof end caps are 
provided lor all elements 


Exclusive low-profile high-O traps 
provide automatic bandswitching on 10 . 
15. and 20 meters Unigue design allows 
each trap to be individually tuned at the 
factory Weatherproof covers ensure low 
SWR performance under all weather 
conditions 


10-15-20 METERS 


The Cushcralt ATB-34" 3-band antenna offers the no-compromise 


performance of a single band Yagi on 10. 15. and 20 meters and 
represents the best in state-of-the-art antenna design — a no- 
nonsense combination of precision electrical engineering, skillful 
mechanical layout, and modern manufacturing techniques The 
antenna's rugged construction, broad bandwidth, and lour active 
elements give superb performance and outstanding fronl-to-back 
ratio on all three bands Quality workmanship and the use of the best 
available materials give an estimated wind survival rating of 90 rnph 


A. Heavy duly masl-mounlinq brackol lot Cushctaft 3-band antenna 
uses solid aluminum pillow blocks and btigm ainc-plaled steel hatdwr 
lor maximum sirenglh and reliability 

B. High-O coaxial traps aro wound with no 10 aluminum wire lepox- 
coaled) on Mament wound libetglass lotms and have extremely low 
onmic losses for longer lull performance elements fared at 2000 wall 
PEP Wealherptool covets are provided 

C. Cushcralt 3 band antennas are factory adtusted lor a 50 ohm 
coaxial leedlmo and come complete wilh a low loss, high 
performance f I talons which lakes a PL 259 connector 


The ATB-34" gives better performance than most single-band beams, 
yet is easier to install and keep in the air than larger, heavier beams 
Forward gain of the ATB 34" is 7 5 dBd on all bands; fronl-to-back 
ratio is nominally 30 dB on 20 meters, 22 dB on 15 meters; and 18 dB 
on 10 meters Nominal input impedance is 50 ohms; VSWR is 1 5 1 or 


D. Rugged element mounting brackets are designs! with thick 
aluminum plates and zmc plated steel hardware to roduce stress and 
provide trouble tree operation in severe weather Elements and boom 
use high strength hard drawn 6063 T832 bnghi hrvsn alufnmum 
tubing 
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split-frequency operation 


with the 
Drake R-4B receiver 

and the 
TR-4 transceiver 


Modifications 
you can make 
to your Drake receiver 
and transceiver 
to enhance 
operating convenience 
and versatility 

This article describes how I increased the versatility 
of my Drake TR-4 transceiver for split-frequency oper¬ 
ation using a Drake R-4B receiver as an external VFO. 

I purchased a used R-4B receiver, and the thought 
kept passing through my mind that it would sure help 
if I could use it to control the TR-4 transmit frequency 
(as in the R-4TX-4 combination). 

analysis 

The Drake R-4 receiver and the TR-4 use different 
i-fs; therefore there's no direct interface as with the 
TX-4. After studying the circuit diagrams, it occurred 
to me that it should be very easy to duplicate the 
control circuit of the Drake RV-4 remote VFO and 


make use of only the VFO portion of the R-4B to con¬ 
trol the TR-4. 

The control circuit described was built and minor 
modifications were made to the R-4B to interface 
with the TR-4. The R-4B can be used as a separate 
receiver, then switched to remote VFO operation. 

Circuit modifications don't interfere with R-4B nor¬ 
mal operation. The added components can be 
removed in a few minutes at resale time to restore 
the receiver to its original condition. 

The main problem in the project is the fact that 
there's a 45-kHz difference in VFO operating frequency 
between the TR-4 and R-4B. This is apparently 
because of the 50-kHz second i-f of the R-4B. 
There's no reason why the VFO frequency can't be 
decreased 45 kHz to match the TR-4 VFO output; 
then the crystals in the premixer oscillator can be 
changed to oscillate 45 kHz higher to compensate for 
the VFO downward shift. I breadboarded the circuits 
to test the idea and everything worked as planned. 

control circuit 

I duplicated the control circuit of the RV-4 (fig. 1) 
and mounted it in a small irninibox. This minibox sits 
on top or alongside the TR-4 to interface the R-4B. 
Only two critical items are in the control circuit. One 
is peaking coil LI at the grid of VI (12AU7); it must 
match the coax cable from the VFO to the 12AU7 
grids. 

The diagram in my manual didn't give a value for 
LI so I experimented a bit. I reclaimed a vhf coil form 
from some surplus gear and wound 70 turns of no. 30 
(0.25 mm) enamel wire on the 6.5-mm ( %-inch) slug- 
tuned form. Too few or too many turns would not 
peak the 5-MHz signal, so the number of turns must 
be adjusted. A scope is a great aid in tuning L2. 

The other critical item is the four-position special 
switch, A1. After tracing the functions of the Drake 
switch, I discovered that a standard four-position, 
five-pole switch would do the job. These parts could 
be ordered from Drake, but I used all junkbox parts. 

By William P. Winter, Jr., WB8JCQ, O'Hig¬ 
gins 3168 Buenos Aires, Argentina 
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with innovative system engineering that offers you 
a number of “first in the world” features. 


The Drake 7-line system: 


The Drake UV-3 system: 


Drake TR-7: The first amateur transceiver in the world to offer 
full general coverage (0-30 MHz) reception capability. 1.8 to 30 
MHz transmission capability, and synthesized '‘up-conversion" 
design techniques. It’s ready now for future band expansions. 
MARS, and other services. 

Drake R-7: The first amateur receiver in the world to combine 
full general coverage (0-30 MHz) reception and synthesized 
"up-conversion" design techniques, with transceive capability, full 
passband tuning, notch filter and dual receive antenna circuitry. 


Drake UV-3: The first amateur 
fm transceiver in the world to 
offer 3 fully synthesized bands 
(144-220-440 MHz) in a single 
transceiver, and bandswitched 
from the front panel. A remote 
mounting kit. PS-3 matching ac 
supply and 1525EM pushbutton 
microphone round out the 
system. 


For a FREE Drake Full Line Catalog contact your favorite Drake Dealer, 

R. L. DRAKE COMPANY 



540 Richard St., Miamisburg, Ohio 45342 
Phone: 1513) 866-2421 • Telex: 288 017 











The 1-mH rf choke from TR1 collector is from an 
old TV set. Any coil will work as long as it has a good 
number of turns. Transistor TR1 turns the VFO B + 
on and off through the rf choke and the coax line 
going to the R-4B receiver. 

control switching 

Position 1, separate receive. The 330-kilohm 
resistor in fig. 1 is connected through SID to B + , 
turning TR1 on, causing its collector to saturate. 
Thus TR1 collector goes low, pulling the 10-Vdc B + 


TR-1 off, thus allowing the VFO B + to rise to nor¬ 
mal. This allows the VFO in the R-4B to operate on 
transceive. 

Position 4, transmit. During transmit only, the 330- 
kilohm resistor is connected to ground through SIC 
and pin 3 of the Jones plug to the transmit cathode. 
TR1 is cut off allowing the VFO B + to rise, enabling 
the R-4B VFO. During receive, the transmit cathode 
goes high, turning on TR1, which pulls the VFO B + 
down so that the R-4B VFO can't operate. 


| JONES PLUS TO MATCH TP A JACK 
\{4 VERTICAL AND A HORIZONTAL PINS) 


fig. 1. Control-circuit schematic. Parts are installed in a 
small minibox, which is mounted next to the TR-4. LI is 
made from a 6.5-mm (%-inch) slug-tuned form with 70 turns 
of no. 30 AWG (0.25-mm) wire. Inductance is important. You 
may have to experiment to obtain adequate signal transfer 
from the VFO to the 12AU7 grids. See text. 



line to the R-4B VFO toward zero, which turns the 
VFO off. The slide switch on the side of the R-4B 
must be forward to disconnect the control unit, thus 
defeating the above action. The VFO output is now 
sent to V8 (premixer) cathode. The R-4B operates 
normally. 

Position 2, receive. The 330-kilohm resistor is con¬ 
nected through SID and SIE to pin 5 of the Jones 
plug. This is receive cathode ground. During receive 
TR1 base goes low, cutting it off, and the B + to the 
VFO goes high, which allows the VFO in the R-4B to 
operate during receive only. During transmit the 
receive cathode goes high, turning the R-4B VFO off. 
Note that the slide switch on the side of the R-4B 
must be toward the rear to switch the VFO output 
from V8 mixer to the control unit. 

Position 3, transceive. The 330-kilohm resistor is 
connected through SID and S1E to ground, turning 


The 12AU7 is a cathode follower with both sec¬ 
tions in parallel. It functions as an impedance trans¬ 
former giving a low impedance output to feed the 
TR-4. At the same time, the 12AU7 acts as a switch 
to disconnect the signal from the remote VFO. The 
cathode is switched high or low at the appropriate 
time according to the switch position and the TR-4 
transmit-receive relay. 

control-circuit layout 

Nothing is critical about the control-circuit layout, 
since it is primarily composed of dc switching lines. 
However, some attention should be paid to the rf 
components related to the 12AU7 grid. Leads should 
be short, and accepted rf-wiring practice should 
be used. 

Transistor TR1 can be any silicon npn device with 
a voltage rating of about 40 volts. The coax cable 
from the R-4B to the control unit, and the cables 
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fig. 2. Before and after mods to the Drake R-4B receiver. 


from the control unit to the Jones plug, should be as 
short as possible. Caution: Do not insert or remove 
the Jones plug in the TR-4 while the rig is on; other¬ 
wise the TR-4 transistors may be damaged. 

R-4B modifications 

Of the five modifications described, only the first 
two are needed to make the R-4B receiver function 
as a remote VFO. Modifications 3 through 5 are 
optional. The modifications to be described involve; 

1. Changing the value of power resistor R85 

2. Changing the position of three wires on S4 

3. Adding four components to switch the neon VFO 
indicator lamp 

4. Changing the VFO dial 

5. Changing the crystals and adding padding capaci¬ 
tors if desired 


Fig. 2 shows the R-4EI circuit before and after 
modification. 

Modification 1. Provide VFO output from the fixed- 
channel crystal jack on the side of the R-4B by fol¬ 
lowing these steps: 

1. Lift C59 from S4A. Bend C59 so that it doesn't 
touch anything. Leave it there for restoration at 
resale time. 

2. Locate the jumper that comes from the fixed- 
channel crystal jack to S4B. Lift the connection from 
S4B and solder it to the lug on S4A where C59 was 
removed. 

3. Locate the wire that comes from V8 pin 7. Lift if 
from S4A middle lug. 

4. Lift VFO output coax center conductor from S4A 
and move it to S4A middle lug (vacated in step 3 
above). 
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5. Place a small 0.001-/iF ceramic capacitor in series 
with the wire removed in 3 above. Solder the other 
lead of the capacitor to S4A where the coax formerly 
was connected. This blocks the 10-Vdc control volt¬ 
age, which we will place on the VFO output line, from 
reaching V8. 

We have now modified S4 to provide the following 
switchings: Forward: regular R-4B receive mode. 
Back: VFO output to crystal jack, receiver disabled. 
The fixed-frequency crystal socket is now the VFO 
output jack. A length of RG-59 carries the R-4B VFO 
signal from this jack to the control box. I soldered the 
pins of a defunct crystal to the ends of the coax so I 
could plug the coax into the crystal socket. 

Modification 2. Dc switching of the R-4B VFO is 
accomplished from the control unit by placing an rf 
choke from the 10-volt VFO B + line to the rf output 
line from the VFO. A convenient spot is between the 
two solder tabs on the circuit board just behind the 
audio gain control. I used a 68-/*H choke from my 
junk box. The value isn't critical as long as it presents 
a high reactance at 5 MHz. Check that resistor R85 
can handle the additional dissipation when the 10- 
volt line is shorted to ground by the control box. R85 
must drop the entire 150 volts from the + 150-volt 
line. The control unit now enables the TR-4 to turn 
the R-4B VFO on and off in the same manner as in the 
remote RV-4 VFO. 

Modification 3. Switching the neon VFO indicator 
lamp is optional but enhances operating conveni¬ 
ence. I purchased a surplus 12-Vdc, 10-mA miniature 
relay and mounted it on a long bolt, which I installed 
where the audio output transformer is mounted. 
Your mounting will depend on what relay you have 
available. (See the comments on relay selection.) 
The following steps are necessary for this modifi¬ 
cation: 

1. Connect the relay coil from the +10 volt line to 
ground. 

2. Place a 470-kilohm resistor from the normally open 
contact (normally open with coil energized) to the 
-80 volt line. A convenient spot is the solder tab 
that has a white wire with a green stripe (on my R- 
4B). This is the negative lead of C91, which is the 
8 -/xF, 150-volt filter of the -80 volt line. It's located 
on a small vertical board behind the notch-depth 
control, which is mounted on the right-side panel. 

3. Locate the board containing Q10. It's mounted 
below the VFO and just behind the front panel. Con¬ 
nect the other relay contact to the junction of R139 
(68k)and D15 anode. 

The relay functions as follows. When the TR-4 
control box is set to inhibit a signal from R-4B VFO, 
the +10 Vdc line goes low (3 volts or lower). This 
action de-energizes the relay just installed, connect¬ 


ing negative cutoff bias to transistor Q10, which 
causes NE2 to be extinguished. 

4. R85, 4.7-kilohm, 5 watts, should be changed to a 
3.5-kilohm, 10-watt resistor if you use a 10-mA relay 
as I did. Extreme care should be used here. With the 
original 4.7-kilohm resistor, the additional current 
drain caused the normal 10-Vdc regulated voltage to 
drop below the zener regulation point. Reducing the 
value of R85 allows an additional 10 mA of current to 
be drawn, and the zener will still regulate at 10 Vdc. 
Do not operate the VFO with the lower resistance val¬ 
ue without the relay coil connected, as the additional 
current will probably blow the 250-mW, 10-volt zener 
mounted inside the VFO enclosure. Easy does it! 

If you use a relay with a coil other than 10 mA, 12 
Vdc, adjust the value of R85 accordingly or perhaps 
provide a separate supply to drive the relay by a tran¬ 
sistor. An alternative method would be to put a pre¬ 
regulator on the line (12 to 15 volts) with a zener of 
enough power-handling capability to do the job. 

Modification 4. If you wish dial calibration on the R- 
4B identical to that on the TR-4, it will be necessary 
to order a TR-4 dial from Drake. (The price in June of 
1978 was $2.00, plus $1.00 handling, plus postage.) 
It's installed in the following manner: 

1. Remove all front-panel knobs (some slip on; others 
have a set screw). 

2. Remove nut on the function selector switch. 

3. Remove four screws at corners of the front panel. 
Be careful to catch the fiber spacers behind the panel 
(they're hard to find when they fall and roll across the 
floor). 

4. Remove the two screws holding the metal shield 
over the neon bulb. Be extremely careful not to bend 
the neon-bulb leads, because then break very easily; 
many standard replacement neon bulbs will not fit. I 
had to cut a hole in the shield to allow the end of the 
bulb to stick out. 

5. Very carefully remove the front panel without 
unduly bending the neon-bulb leads. Lay aside the 
clear Plexiglas sheet with the red line. Do not lose the 
pressure washer. Note how it came off so it can be 
replaced in the same way. 

6 . Remove two screws holding the pilot light shield 
mounted behind the panel. 

7. Remove the two C-rings from the VFO shaft. You'll 
need a C-ring tool; it can be purchased in auto parts 
shops. Be careful! The C-rings are tight and are hard 
to remove. (I broke my tool and had to use a wheel 
puller to remove the first C-ring). The second C-ring 
wasn't so tight. Important: Note the position of these 
C-rings so they can be replaced in the exact spot. 
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8 . Locate, identify, (make a drawing), and remove 
the three leads coming out of the VFO. 

9. Remove the three nuts holding the VFO in place. 
Lift and remove the VFO assembly from the R-4B. 

10. Turn the VFO shaft to find the final stop. Noting 
exactly where it was positioned (pencil mark). 



fig. 3. Construction of the crystal paddler, which plugs into 
the R-4B receiver crystal socket. 

remove the dial by removing the large C-ring. Place 
the TR-4 dial in the same position. 

11. Reassemble, following the steps above in reverse 
order. 

Modification 5. To track the VFO for TR-4 use and 
separate receiver use, I ordered new crystals that are 
45 kHz higher in frequency than the originals. For the 
20-meter band to tune backward, as in the TR-4, I 
substituted a crystal frequency (14.645 MHz), which 
is added, rather than subtracted, to the VFO output 
to obtain the proper injection frequency. 

This, by the way, is the same crystal needed for 80 
meters. Therefore, by installing an appropriate jump¬ 
er and one other change, the same crystal can be 
used for both 20- and 80-meter operation. 

To keep expenses down I ordered only three crys¬ 
tals (my cost locally was $20.00 for the three crys¬ 
tals): one for 80 meters, which doubles for 20 meters; 
one for 15 meters, and one to receive WWV on 15 
MHz. Thus I've covered my needs at the present. For 
the same crystal to be used for both 80 and 20 
meters, the following steps are required: 

1. Find C53 (68 pF) in parallel with R47 (1.5 kilohms). 
This network is the collector load for Q1 at 25.1 MHz. 
Lift these two components from S5F and dress them 


*The steps in these modifications should be kept in a file with your equip¬ 
ment literature. Appropriate annotations to the steps will come in handy 
when you decide to restore your radio for resale. Editor. 


out of the way so they don't touch anything but are 
handy for replacement at resale time. 

2. Place a jumper from C55 (68 pF) to the switch tab 
vacated above. Solder the connections. 

3. Place an insulated jumper wire from the 14.6-MHz 
crystal jack to the 25.1-MHz jack. (The 25.1-MHz 
crystal will no longer be used.) Put it away so it will 
be handy at restoration time.* The jumper should be 
placed in the holes toward the front panel. The new 
crystal, 16.645 MHz, can now be plugged into the 
14.1-MHz jack. Eighty-meter operation is as normal; 
20-meter operation now tunes backward, as in 
the TR-4. 

crystal padding 

I found it necessary to put a trimmer in series with 
the new crystals to trim the R-4B receive frequency 
to exactly the same dial calibration as when using the 
R-4B as a remote VFO. I used a 12-pF ceramic cap in 
parallel with a small 5-25 pF variable, which I removed 
from some surplus equipment (see fig. 3). The cap is 
smaller than the standard-size trimmer and will fit 
between the solder tabs of a standard-size crystal 
socket. The capacitors are iri series with one lead of a 
crystal socket adapter, which is plugged into the 
main crystal socket. 

dial calibration 

Dial calibration is as follows: 

1. Calibrate the TR-4 dial as usual, using the TR-4 
internal crystal calibrator. 

2. Switch the control unit to receive from external 
VFO. Calibrate the external VFO dial (R-4B dial) in the 
same manner as the TR-4. 

3. Switch the control unit to separate receive (don't 
forget to throw the slide switch for separate receive). 
The R-4B should now operate normally. Adjust the 
trimmer mounted below the new crystal to zero beat. 

summing up 

Now you can receive a station on the R-4B and 
then switch immediately to transceive on the same 
frequency by simply selecting transceive on the con¬ 
trol box and moving the slide switch on the side of 
the R-4B. You're now transmitting with R-4B VFO 
control. It's a good idea to check the dial calibration 
from time to time to make sure that everything is still 
calibrated, otherwise you'll have a small frequency 
offset when switching to transmit from the R-4B. 

You have greatly increased the versatility of the 
TR-4/R-4B combination, and, if your experience is 
like mine, you'll also have greatly increased your 
operating pleasure. 

ham radio 


april 1979 [9 71 



introducing Kantronics'Field Day 

TRADEMARK* 

Morse Code/teletype reader and code speed display: 


Kantronics’ Field Day Morse Code/teletype 
reader and code-speed display reads code signals 
right off the air. its powerful microcomputer 
system picks out signals, computes their speed, 
and reads even sloppy copy up to 80 words 
per minute! 

1. Flys through the air 
with the greatest of ease. 


Day has the specifications that make it a truly great 
code reader. 

Modes: cw, rtty and speed display speed Range: 3-80 
WPM RTTY Speeds: 60, 67, 75 and 100 baudot. Code 
Display: 10 alphanumeric displays Special Characters: AS, 
ar. sk. bt, /, ?, (,»,", , comma, period, colon, semicolon 
understood, attention, and "error Filtering: Active 
750 Hz center, 200 Hz bandwidth, input impedance: 1.000 
ohms. Power Requirements: 117 vac. 20 watts 
Dimensions: HWD 3.44 by 8.50 by 9.25" Warranty: 
Limited, one year parts and labor. Price: S449.95 Shipments 
after 3/1/79. 


Field Day is simple to use. you plug it into 
your station receiver just as you would a set of 
headphones. 

Code and teletype conversations are 
converted from dots and dashes to standard 
alphanumeric text. The text advances across 10 
big half-inch displays, and lab tests show that 
even the fastest cw is easily readable. 

Field Day displays incoming or outgoing code 
speeds for you at the touch of a button. An 
accurate code speed-sampling program shows 
the speed right on the front panel. Everything is 
enclosed in a single, lightweight package that's 
small enough to fit in with the rest of 
your station. 

2. Pay a little, get a lot. 

in addition to a highly superior code-reading 
program and unique "on-board” speed display, Field 


3. C’mon, take a test drive. 

Check with these Authorzed Kantronics dealers for 
more information on the Field Day Morse 
Code/teletype reader and code-speed display: 
Associated Radio Kansas City, Barry /New York, 

Bill's /Carbondale, il, Brodie/Moore, Ok, 
Burghardt/watertown, so. Burstein-Applebee Kansas 
City, Cohoon /Trenton, ky and Austlntown, OH, Fontana 
Electronics /Fontana, CA, H-E-P/ Aurora, CO, 
Hirsch/Williamsville, NY. Long's/Birmingham, 

Madison /Houston, MidCom/St. Louis, Omar/Durand Ml 
Omaha Radio Center/Omaha, Oueen city/ Cincinnati 
Radio World Oriskany, NY, spectronics Oak Park IL 
Tracy /Fort Worth. 


KANTRONICS 

(9i3>842*7745 The Lightweight Champs. 

1202 East 23rd Street 
Lawrence, Kansas 66044 


Our Smart Machine 

TRADEMARK 


reads sloppy copy. 



COMPACT ENCLOSURE. / 

In inches. FIELD DAY is only 
3 44 high by 8 50 wide by 9 25 deep 1 


SPEED DISPLAY 

Special program computes 
received and transmitted 
code speeds 


RTTY COPY 

Control (unctions in back 
lor copying alt 
the standard baudot speeds 


ON-BOARD 
CODE DISPLAY 

No need to tote around 
a TV set to copy code 


MOVABLE SUPPORT ARM. 

TiIts to different viewing angles 


SMART CODE-EDITOR. \ 

Copy sent by sloppy l)sts is edited before display 

Reads good code too 1 y 
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TOWER 

CORPORATION 


"tefc; ' - ■>, 


• H ® 

ri-Ex 

Puts the World 
at Your Fingertips 


Get your antenna high enough with a TRI-EX 
tower and bring the world to you. 

Receive signals which you have never heard 
before. 

Send your call to other HAMS who have 
never heard you. 

A TRI-EX tower will give you listening 
power... calling power... and stay-up power 
- that means durability. 


Durability comes from TRI-EX's 25 years of building 
quality towers. These years of experience combined with 
the latest engineering knowledge and materials are used 
| to design and build towers which stay up under the 
antenna loads and wind speeds specified. After manufac¬ 
ture our steel towers are hot dipped in molten zinc 
(galvanizing). All exposed steel is covered inside and out 
- including the inside of tubing. 

Our aluminum towers are self-resistant to corrosion. TRIEX 
TOWERS makes them aH: GUYED TOWERS, CRANK-UP 
TOWERS, FREE STANDING TOWERS, STACKED TOWERS. 

And we will install a tower on your site, upon request. 

Call, or write TRIEX now for information on the right 
!*.>■• TRI-EX tower for you. We will send you our complete 
of prices, delivery dates, installation information and 
ne of your nearest dealer. Cal TOLL FREE. 


Call our New Number 
1-800-528-6060, Extension 1025 

In Arizona, dial: 
1-800-352-0458, Extension 1025 


7182 Rasmussen Avenue, Visalia, California 93277 
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high-performance 

432-MHz converter 


Complete construction details 
for a 432-435 MHz 
receiving converter 
that is easy to build 
and tune up 

The 432-MHz receiving converter described here 
is the result of several month's work. As anyone who 
has attempted to build solid state uhf gear knows, 
layout and construction technique is vital, not only 
to coming up with a good basic design, but also to 
building a converter that works properly. 

Now that economically priced solid state equip¬ 
ment and devices are available for use above 432 
MHz, the cost of building uhf equipment has been 
reduced considerably. This converter uses three 
transistors (six if you build the oscillator chain for 
copying Oscar 8). Three Texas Instruments dual¬ 
gate 3CT225A mosfet transistors are used in the con 
verter (90 cents each in small quantities). The 
3CT225A transistors are rated at 900 MHz with a 
4-dB noise factor; at 432 MHz with 12 Vdc drain volt¬ 
age and 4 volts on gate 2, gain will be about 22 dB 
with a noise factor of 2 dB or less. These transistors, 
and the stripline tuned circuits, makes this a very 
good converter for weak-signal reception. 


Two versions of the converter were built using 
coils in the tuned circuits, but the results were far 
below that achieved with striplines. A local-oscilla¬ 
tor chain was not built on the converter board be¬ 
cause the 404 MHz injection frequency was coupled 
from the oscillator chain in my 432-MHz transmitting 
converter. However, a diagram of an easy-to-build 
oscillator chain will also be described. I use it with 
the converter to copy Oscar 8 Mode J. 

layout and construction 

Component arrangement, component spacing, 
and wiring have been optimized for best results, 
based on several earlier versions. The spacing be¬ 
tween the tuned circuits in the amplifier and mixer 



Top view of the 432 435 MHz converter showing placement 
of the enclosures with the tuned lines Input is to the left, 
output to the right. Transformer T1 is in the shield can near 
the output connector. 


By C. H. Robinson, N9KD, 89 Nottingham 
Road, Springfield, Illinois 62074 
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was laid out to provide satisfactory interstage coup¬ 
ling without the use of capacitors. 

The circuit boards I used are glass epoxy. The os 
cillator board has foil on one side; the converter 
board has copper on both sides. Anyone can make 
the circuit boards, even if he has never etched boards 
before. Start by cutting the boards to size; clean the 
boards with steel wool and paint the copper. I used 
Rustoleum gray primer in a spray can — it protects 
the copper while in the etching solution, and it is 
easy to remove when you scribe the lines. After the 
painted boards have dried, using the pattern, trace 
out the lines; since there are no curved lines, scribing 
is very easy. 

Use a small jeweler's screwdriver to scribe the 
lines. You can paint a spare piece of circuit board 
and practice getting the lines the right width; about 
1/16 inch (1.5 mm) is best. Put the scribed boards in 
etching solution and agitate once in a while to speed 
up the etching process. After all the necessary cop¬ 
per has been etched off, thoroughly clean the boards 
with soap and water using steel wool. A final clean¬ 
ing with abrasive household cleanser is recom¬ 
mended to remove any last traces of the etchant 
solution. 

tuned-circuit construction 

The enclosures for the striplines are made from 
brass strips 0.065 inch (1.5 mm) thick, 3/4 inch (19 
mm) wide, and 12 inches (30 cm) long. These strips 



Finished components for one of the tuned stripline circuits. 
The button mice capacitor is soldered to the bottom of the 
line; the piston capacitor is inserted in the top and soldered 
in place (see text). 

and the 1 /4-inch (6.5 mm) brass tubes can be pur¬ 
chased in many hobby shops. The dimensions for 
the second rf and the mixer stages are 1-1/4 x 
2-1/4 x 3/4 inches (32 x 57 x 19 mm); the first rf 
stage is 2-1/4 x 3/4 x 3/4 inches (57 x 19 x 19 
mm). These are inside dimensions, so, when bend 
ing, allow for the bend angle. One way is to mark 
off the first bend, bend in a vise, then mark the 
second bend, and so on. One side must be longer 
than the other so it laps and can be soldered. The 
spacing between the tuned lines is 1/4 inch (6.5 



C20 C24 1.5-10 pF ceramic piston capacitors (Centralab 829 101 

T1 Hamtronics 7807 coil form and shield. LI is 22 turns no. 2610 4 mml close-wound; L2 is 4 turns no. 2610.4 mm) on bottom of LI 

fig. 1. Schematic diagram of the high-performance converter for 432-435 MHz; companion local oscillator chain is shown in fig. 
2. Capacitors marked with FT are button mica feedthrough types; capacitors marked with T are tantalum; all other capacitors 
are disc ceramic. Z1. Z2, and Z3 designate the stripline circuits. 
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mm) and 1/4 inch (6.5 mm) from the side of the 
enclosure. 

The tubes for the tuned lines are 2 1/8 inches 
(54 mm) long; this allows 1/8 inch (3 mm) clearance 
between the end of the tube and the enclosure where 
the trimmer is mounted. Solder tin the inside of the 
tube about 1 /2 inch (13 mm) down. Remove the wire 
pigtail from the trimmer, and insert the trimmer in 
the tube; you may have to apply heat with the solder¬ 
ing iron to get it in. About 1/8 inch (3 mm) of the 



Topviewof theconverter with the enclosure covers removed 
to show the placement of the tuned lines. Note the holes in 
the board for mounting the transistors. 


trimmer should protrude beyond the tube. Apply 
heat to the tube and sweat solder the trimmer in 
place. 

Two of the tuned lines have dc blocking capacitors 
mounted at the ends; these are mounted like the 
trimmers, but the tubes will be shorter by the thick¬ 
ness of the capacitor. Form the piece of wire that 



Construction of the 404 MHz local-oscillator chain Printed- 
circuit layout is shown in fig. 4 

connects the tuned lines to the PC board, but do not 
solder yet; this will be done later when the tuned 
lines are placed in the enclosures. 

mounting and components 

If you don't have a 404 MHz oscillator chain for in¬ 
jection, build the oscillator chain first. I built the os 
cillator board one circuit at a time, drilling the holes 
for the components as I went, testing each stage be¬ 
fore starting the next. The schematics and photo¬ 
graphs show all the details. After the oscillator board 
is complete and tested, lay it aside and start con¬ 
struction on the converter board. 

Wiring the converter is straightforward; if you 
study the photographs and schematic you should 
have no problems. However, there's one precaution: 
Since the converter board has copper foil on both 
sides, the foil around the component holes on top of 
the board must be cleared to prevent shorts. To do 
this use a 1/8-inch (3-mm) drill and flatten the angle 
of the point so it will cut the copper from around the 
top hole but not touch the copper on the bottom of 



11 6 turns no, 16 (1.3-mm) wire. 1 /4-inch (6.5 mm) diameter, 3/4 inch (19 mm) long, tapped at one turn 
L2 3turnsno. 16 (1.3-mm) wire. 1/4-inch (6.5-mm) diameter, 3/4 inch (19 mm) long, tapped at 1-1/2 turns 
13 1 turn no. 16 (1.3-mm) wire, 1 /4-inch (6.5-mm) diameter, with 1 /2-inch (13-mm) leads 

fig. 2. 404 MHz local-oscillator chain for the 432-435 MHz converter. Capacitors marked with FT are feedthrough types; except 
for the electrolytic (C15). all other capacitors are disc ceramic. 
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fig 3 Full si/e primed circuit layout for the 432 435 MHr converter Component placement for the converter is shown in the 
photograph. Transistor mounting holes marked A, B, and C are 5/16 inch 18 mml diameter. 


the board Use an emery wheel to shape the drill bit 
for this task. 

After the mixer wiring has been completed, con¬ 
nect the output of the oscillator to gate 2 of Q3 in 
the converter board with small coax cable; apply 12 
Vdc and common to both boards. You should be 
able to receive the third harmonic of a two-meter 
transmitter that tuned to 144 MHz, or a weak-signal 
source if you have one. There are two excellent arti¬ 
cles on weak-signal generators in past issues of ham 
radio .1.2 When the mixer is working properly, pro¬ 
ceed with the other two stages — testing as you com 
plete each one. 

You may be able to build the converter without 
using the 10 #rF tantalum capacitors, but they do 


tune up 

If a commercial signal generator is available, use 
it; if not, use a weak-signal source. You may find that 
the test signal will leak into the converter from places 
other than the antenna! Take the weak signal out¬ 
side, as far away from the antenna as possible, or 
until you can't pick up the signal with the antenna 
disconnected. With the antenna connected you 
should receive the weak signal at S-5 or better. You 
can now peak everything up for optimum per¬ 
formance. 

With my weak-signal source about 100 meters 
from the antenna I receive it at S-9 using a Kenwood 
TS-520. After the circuits have been tuned for maxi¬ 


fig 4 Printed-circuit layout for 
the 404 MHz local oscillator 
chain Component mounting 
and shield placement is shown 
in the photograph 



much to stabilize the circuits so they are well worth 
the extra cost. You may have noticed that on the 
schematic diagram ferrite beads are shown on gate 
2 of each rf stage; the photograph shows only one on 
the first stage — my error, use the bead to improve 
stability. 


mum signal, tune away from the signal and check 
the noise level as indicated on the receiver's S-meter. 
The objective is to obtain the greatest signal to 
noise ratio. You can also adjust the converter for 
lowest noise figure if you have equipment for noise 
figure measurements. 3 - 4 
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Component placement on the converter board (see fig.31. In 
this view the inpot is to the left, ootpot to the right. 
Designated capacitors are mounted on the bottom of the 
board. Small coax cable near C17 couples 404 MHz injection 
to the converter. 


When using this converter with a TS-520 trans¬ 
ceiver and no 28-MHz preamp, I have consistently 
maintained schedules on 432 MHz with stations 
over 100 miles (160 km) away, with reports ranging 
from S-4 to 20 dB over S-9 depending upon condi¬ 
tions. During band openings many stations have 
been heard 700-800 miles (1100 1300 km) out with S 
meter readings over S-9. I have also used this con¬ 
verter to copy Oscar 8 and hear the spacecraft sig¬ 
nals around S-6 without any special antennas. I 


Component placement on the circuit board for the 404 MHz 
local-oscillator chain. 


have built several 432-MHz converters from hand¬ 
books, magazine articles, and commercial kits, but 
this converter tops them all. 
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impedance measurements 


using an swr meter 

The simple swr meter 
and a handheld calculator 

can be used 
to measure 
complex relationships 
involving impedance 
in tuned circuits 

An SWR measurement can indicate when an rf 
source is properly matched to a load, but often it's 
desirable to know the actual impedance values for 
the load. Once these values are determined, it’s then 
possible to design matching circuits or transformers 
to translate the load impedance to the desired impe¬ 
dance. 

For example, as more solid-state broadband trans¬ 
mitters come into use, a matched load impedance 
becomes more desirable. While the high SWR of an 
antenna may not damage transistors rated to with¬ 
stand that SWR, the output power may be reduced 
because of an improper load impedance. The lack of 
tuning and load adjustments prohibits rematching 


impedance within its rated SWR, even though the 
actual antenna SWR is somewhat higher. Knowing 
the actual impedance values of the 75-meter antenna 
while using it at 80 meters will yield a starting point 
for construction of such a circuit. 

measurement procedure 

Many instruments are available to measure impe¬ 
dance values, but only a few fortunate Amateurs 
have them. An instrument that is available, or at least 
not too expensive or difficult to construct, is an SWR 
meter. 

Once the SWR of an impedance is known, half the 
battle is over. If the reflection coefficient electrical 
angle, 0, is known, the impedance can be quickly 
determined by using a Smith chart. (This is discussed 
later.) 

Information that's available is the SWR based on a 
characteristic impedance, Z 0 i, of 50 ohms. This 
means the source, usually a transmitter, looks like a 
50-ohm source, and the SWR meter has a 50-ohm 
characteristic impedance. However, the use of a 
Smith chart isn't the only method of determining an 
impedance when the SWR and the reflection coeffi¬ 
cient electrical angle are known. The impedance can 
be calculated outright by knowing the SWR, the 
reflection coefficient electrical angle, and the charac¬ 
teristic impedance of the measuring system. 1 

If another SWR measurement could be made with 
a different characteristic-impedance-measurement 
system, Z 02 , the same impedance values would be 
found. Of course a different SWR reading would 
exist, as well as a different reflection coefficient elec¬ 
trical angle. But the impedance values of the load will 


the load impedance to the final output stage for the 
rated transmitter performance. 

Another example of the requirement for knowing 
the load impedance can be seen for a typical installa¬ 
tion with an antenna cut for the 75-meter phone 
band, but with an occasional trip down in frequency 
to check into an 80-meter CW net. When an antenna 
tuner isn't available it's possible to construct a 
matching circuit so the transmitter still sees a load 


not have changed. 

Since the impedance is constant for the two meas¬ 
urements, the equations relating SWR, Z 01 , and 0, 
are set equal to each other, yielding: 


(tan 01) (tan 62) = 


(■—) 

(swrj) — swr 2 

\Zoi) m 

(swr2) ~ swri 


( 1 ) 


2N0 CHARACTERISTIC 
IMPEOENCE 


XMTR 

50 OHM 
COAX 

SWR 

r 

1 


METER 

1 

L 



TRANSFORMER 


TO 

UNKNOWN 

LOAD 


tan 0 ; 
tan 02 


Z02 

Zqi 


sxvt 1 • swr 2 


- 1 


(surrj • surrz) — 


Z 02 

Zoi 


( 2 ) 


fig. 1. System for measuring characteristic impedances 
other than 50 ohms. The transformer can be a lumped-con¬ 
stant element, broadband transformer, or a transmission 
line such as a quarter-wavelength of 75-ohm coaxial cable at 
the frequency of interest. 


H The SWR is a measured value, and Z 0 i is known 

By Ben Lowe, K4QF, Hytop Star Route, Box 
66B, Scottsboro, Alabama 35768 
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from the characteristic impedance of the test equip¬ 
ment. 

This means that a second characteristic-impe- 
dance-SWR-measurement system must be devised. 
Such a system is easily obtainable by using the exist¬ 
ing 50-ohm source and an SWR meter and transform¬ 
ing this impedance to some other impedance, as 
shown in fig. 1. The transformer can be a lumped- 
element, broadband transformer 2 - 3 or a transmis- 
sion-line-type, such as a quarter-wavelength of 75- 
ohm coax at the frequency of interest. (This quarter- 
wavelength transformer results in a characteristic im¬ 
pedance of 112.5 ohms.) 

The procedure is as follows. It's simpler to perform 
than to describe. Using the 50-ohm system, measure 
and record the SWR of an unknown impedance. This 
measurement yields swr I and Z 01 = 50 ohms. Then 
connect the transformer at the output, or antenna 
side, of the SWR meter, Connect the unknown load 


-J83 £!4?pF) 



fig. 2. Impedance test circuit. ° 7b rh 

to the output port of the transformer. Again, meas¬ 
ure the SWR. This measurement yields swr 2 and Z 02 . 
These four values, swrj, Z oi , swr 2 and Z 02 , are substi¬ 
tuted in eqs. 1 and 2, resulting in two equations and 
two unknowns. The two unknowns are tan 0,, and 
tan $ 2 , where 0/ and d 2 , are the reflection-coefficient 
electrical angles. 

Unfortunately, more than one solution exists, giv¬ 
ing more than one value for tan 0 ; , and tan 0 2 . But 
the resulting impedance calculations yield the same 
reactance magnitude using either values; whether 
the reactance is inductive or capacitive can't be 
determined directly. Another test must be conducted 
to make this determination; such tests are described 
later. 

From the measurements, all the information nec¬ 
essary to calculate the actual impedance has been 
found. Substituting swr 2 , tan 0 2 , and Z 0I into eq. 3 
gives the impedance. Likewise, substituting swr 2 , tan 
02, and Zoi into eq. 4 gives the same impedance: 


found to look like a quarter wavelength at 40.5 MHz. 
At this frequency the resistor and capacitor look like 
82-]83.6 ohms (fig. 2). 

The reactance of the 47-pF capacitor is found 
from: 

x = _J_„ = _ 1 _ 

c 2xf c 2x(40.5 x 10 6 ) (47 x 10~ > 2 ) 

= -j 8 B .6 


The one-quarter wavelength of 75-ohm coax trans¬ 
forms the 50-ohm source impedance to 112.5 ohms: 


= Z2 = - = 112.5 ohms < 5 * 


Now the two SWR measurements are made. Using 
the 50-ohm system ( Z 01 = 50 ohms), swr 2 of the 
capacitor and resistor in series is measured as 4:1. 
The quarter-wavelength, 75-ohm transformer is in¬ 
serted between the SWR meter and the unknown im¬ 
pedance, and another SWR reading, swr 2 , is meas¬ 
ured as 2.5:1; Z 02 is 112.5 ohms. These values are 
now substituted into eqs. 1 and 2 to determine the 
values of tan 0, and tan 0 2 - Note that calculating the 
values of 0; and 0 2 isn't necessary unless the reflec¬ 
tion coefficient electrical angle is desired; only the 
tan 0; and 0 2 values are needed. These calculations 
yield: 


(tan 0 j) (tan 62 ) 



4 ( 6 ) 


tan 0; 
tan 02 


112.5 

50 


• 4 • 2.5 -1 


(4 • 2.5)- 


112.5 

50 


= 2.77 


(7) 


Eq. 7 yields: tan 6 2 = 2 .77 tan 0 2 - Substituting in¬ 
to eq. 6 yields: 

2.77 tan 2 0 2 = 4 

tan 0 2 = ± 1.2 

Solving for tan 0; by substituting the value of tan 
02 into eq. 7 yields: 

tan 9, = 2.77 (±1.2) = ±3.32 


or 


Z = Z 


01 


1 —j (swr 2 ) tan 0j 
swr 1 —j tan 9j 


Z = Z 


■02 


[ ~ 1 —j (swr 2 ) tan d 2 
|_ swr 2 —j tan $ 2 


(3) 

(4) 


test results and example 

To test this procedure, I constructed a test load 
using an 82-ohm resistor in series with a 47-pF capac¬ 
itor. A randomly selected piece of 75-ohm cable was 


The positive value for tan 0;, Z 0 i, and swr 2 are now 
substituted into eq. 3 to give Z, the unknown im¬ 
pedance: 


* - * 

= 50 12.56 L -46°) 

Z = 50 [1.78-j 1.84] = 89-j 92.1 

This gives the resistance as 89 ohms and the 
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capacitive reactance as — j92.1 .ohms, resulting in a 
capacitor value at 40.5 MHz of; 


C = 


2irfx c 2ir(40. 5 x 10 6 ) (92.1) 

The measured circuit is then: 

-j9t.im.Tpn 

°——If- 


= 42.7 pF 


lb 


(1 -jswri tan dj) (swr 2 ~jtan 82 ) = 

£ 

(1 - j swr 2 tan 62 ) (swrj -j tan Oj) 
Equating the real and imaginary terms yields: 

(A) swr 2 ~ swr j tan 8 j tan 82 = 

(surri - swr 2 tan 8 j tan 82 ) 

L 0l 

(B) siur 1 swr 2 tan 6 j + tan 82 ~ 


This compares favorably with the component 
values used in the circuit of fig. 2. 

Two pertinent factors should be noted here. The 
values for Z 02 , swr 2 , and tan 6 2 could just as easily 
have been substituted into eq. 4 to obtain the same 
impedance. The negative values for tan 6 could have 
been used, giving a positive value for the impedance 
reactive component. Often, observation of the circuit 
can indicate the proper sign of the reactive compo¬ 
nent. If this isn't possible a second measurement can 
be made at another frequency, and the direction of 
change for the reactive component can be observed. 
For instance, a higher frequency should yield a lower 
capacitive reactance. If the reactance is inductive, 
the higher frequency should yield a higher value of 
reactance. 

Another method of determining the sign of the 
reactance would be to insert a known reactance 
value in series with the measured impedance and 
make another measurement. For the example given 
above, an inductor of approximately +j92 ohms at 
40.5 MHz (0.36 pH) would cancel the — j92 ohm reac¬ 
tance, leaving only a real component of 80 ohms. If 
the reactance happened to be positive in the first 
place, the second measurement would yield: 



Actually, a second calculation isn't necessary, 
since it can quickly be seen that 89 +jO would yield a 
much lower SWR than89 + j184. 

theory 

The derivation of this concept follows directly by 
equating eqs. 3 and 4. This is reproduced here for 
reference: 

f 1 -j(swrj)tan d, ] _ 

01 [_ swrj—jtanSi J 


1 - j(swr2)tan d 2 
swr 2 j tan 0 2 


z 02 

Z 01 


(tan 82 + swr 1 swr 2 tan 82 ) 


From A, 


Z 02 

Z 01 


swr 2 j —swr 2 tan 8 j tan 8 2 


tan 82 tan 8 2 — 


From B, 

tan 82 • swr 2 )- 



tan 82 
tan 8 2 


(y~) (swr 2 ) (swrz) -1 
[(swrj) (swr, 2 ) ] - 


Exactly what transpires can readily be seen by 
looking at the Smith chart shown in fig. 3. The first 
SWR measurement, swri = 4, yields a reflection 
coefficient, p ; , of 0.6. The electrical angle of the 
reflection coefficient, 8i, is found from tan 
81 = ±3.32. Therefore, 81 - ±73.2°. Using only 
the positive value and knowing that the total distance 
around the Smith chart is 180°, one-half wavelength, 
the ratio of 73.2° to 180° gives a reflection coefficient 
at 0.203X. This is shown as Z; and corresponds to the 
normalized impedance of 1.78-j1.84for the 50-ohm 
measurement system. When the 112.5-ohm system 
is employed, swr 2 (2.5) results in a value of 
p 2 = 0.43. The reflection coefficient electrical angle, 
8 2 , is 50.2°, found from tan 8 2 = 1.2. For this system 
the reflection coefficient in wave-lengths is 0.14\. 
These values are also plotted on the Smith chart, but 
it must be remembered that the center of the chart 
represents 112.5 ohms + jO. This normalized impe- 
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CRYSTAL FILTERS and DISCRIMINATORS 

9.0 MHz FILTERS 

XF9 A 2.5 kHz SSB TX $40.65 

XF9 n 2.4 kHz SSB RX/TX $55 10 

XF9-C 3.75 kHz AM $59.30 

XF9 D 5 0 kHz AM $59.30 

XF9-E 12.0 kHz NBFM $59 30 

XF9M 0.5 kHz CW (4 pole) $41 50 

XF9 NB 0.5 kHz CW (8 pole) $73.45 

9.0 MHz CRYSTALS (Hc25/u) 

XF900 9000.0 kHz Carrier $4 75 

XF90I 89985 kHz USB $4.75 

XF902 9001.5 kHz LSB $4.75 

XF903 8999.0 kHz BFO $4.75 

F-05 Hc25/u Socket Chassis .50 

F06 Hc?5/u Socket P.C. Board .50 


iO«Ji 


Export 

Inquiries 

Invited 

Shipping 
$ 1 ..50 
per filter 


VHF and UHF FILTERS 

ELIMINATE IMD "BIRDIES" 144 MHz PSI144 

FROM YOUR RECEIVER. 432 MHz PSM32 

CLEAN UP YOUR TRANS- A TV PSI438 ATV 

MITTER OUTPUT. Shipping $3.50 1296 MHz PSH296 


fig 3 Test results shown on a Smith chart for the example 
described in the text 


dance is 0.79-jO.82 and is shown as Z 2 . Actually, 
both impedances, Z, and Z 2 , are equal; only the char¬ 
acteristic impedance of the measurement system is 
different. 

One other point should be mentioned. Suppose 
the load is actually 82- )83.6, but a matching circuit 
is designed to match the source impedance to the 
measured value of 89 j9t.1. How suitable is this? A 
new reflection coefficient must be determined from; 


OSCAR-J FILTERS 


Suppress 2m Tx Third Harmonics. 
Low 2m loss (0.5dB typ ). High loss 
at 435 MHz (30/40dB). 

MMf200*5 

30 dB min. atten. $29.95 

MMf200-7 

40 dB min. atten. $39.95 

Shipping $2.50 


LINEAR AMPLIFIERS 


COMPATIBLE WITH OUR LOW 
POWER TRANSVERTERS. 

10W DRIVE. 50'.! IN/OUT 
EDL432. 50W (ILLUS l $144.95 

EDL432P. INCL POWER SUPPLY/CABINET 
UPS Shipping at Cost 


where Z 0 = 82~j8)6,Z = 89-j92 1 

Making these substitutions yields a reflection coef¬ 
ficient of p = 0.04b, which results in an SWR of 
1.09:1. 


432 MHz SSB TRANSVERTERS 


Ihe your HF Transceiver on the 432 MHz band with the addition of the 
MMi432 linear Transverter The MMt432 operates on all modes; SSB, CW. 
AM, FM. It contains BOTH the linear transmit up-convtricr and the re¬ 
ceive down-conmtir An Internal PIN diode T/R connects to your Trans¬ 
ceiver T/R line The MMt432 is FT101 and similar HF rig compatible Add 
the 70/MBM48 MULTIBEAM and operate direct Into OSCARS 7 4 8 
Write for application note. 

Specifications: 

Output Powrr 10 W f 

Drive, 10 Meiers »/, W i 

Receiver N F 3 0 dB 
Receiver gain 30 dB 

Prime Power 12 V C 

Shipping: $3.50 
MMI432-28S 
MMt432 50 
MM1438ATV 
MMI432-144 


conclusion 

While there are many methods of measuring impe 
dance, the procedure described is straightforward 
and requires only one simple instrument, the SWR 
meter. Also, since so many handheld calculators are 
available, the calculations using the measured values 
can be accomplished very quickly. Other means of 
calculating can be employed, although more time is 
required. The results are acceptable for most practi¬ 
cal applications. 


MMI144 28 
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Decade Pre-Scalers Frequency Filters VHF Converters 

Antennas Oscillator Crystals UHF Converters 


references 


1. Reference Data for Radio Engineers. International Telephone and Tele 
graph Co., 4th edition, page 587 

2 Ben Lowe. K4VOW. ”A 15 Watt Output Solid State Linear Amplifier for 
3.5 to 30 MHz,'' QST. December 1971, page 11 

3 The Radio Amateur's Handbook, ARRL. Newington. Connecticut. April 
1975, page 581 
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Spectrum 
International, Inc. 
Post Office Box 1084 
Concord, Mass. 01742, USA 





RF Transformer 



• New! Broadband antenna matching. 

• Convenient switch selection of impedance taps. 

• For verticals and mobile whip antennas. 

• Taps at 8, 12.5, 16, 22, 32 and 50 ohms. 

• Full 500 watt capability. No time limit. 

Here Is the answer to the matching problem for vertical antennas and 
mobile whips. A broadband transformer that really works. Plenty of 
taps to match your 50 ohm transmitter to any short vertical. 

And with no tuning or other adjustment. The 500 Watt RF Transformer 
is completely broadbanded 1-30 MHz (1-10 MHz below 20 ohms). So 
when you change frequency within a band you need only retune the 
antenna loading coil to resonance; not fiddle with a matching network. 

Also, more power goes into your antenna. The 500 Watt RF 
Transformer is more efficient that a matching network or tuner — less 
than .1 db loss. 

As always, when you buy Palomar Engineers you get the best; large 
ferrite toroid core, teflon insulated wire, rugged ceramic switch, heavy 
die cast aluminum case, full 500 watt CW capability. 

Free descriptive brochure on request 

Improve your mobile operation. Simplify your tuneup Get better 
results with the new Palomar Engineers 500 Watt RF Transformer. 

Order yours now! Price S35.00 plus S2 shipping/handling U.S. & 
Canada. Calif, residents add sales tax. 


Palomar Engineers 

Box 455, Escondido, CA. 92025 • Phone: [714] 747-3343 



115 BELLARMINE 
ROCHESTER. Ml 48063 

CALL TOLL FREE 
800 - 521-2333 
IN MICHIGAN 313 - 375-0420 


GILFER'S 

"BEST SELLER" 
SHORTWAVE 
BOOKS 



Just Released 1979 Edition 

CONFIDENTIAL FREQUENCY LIST 

Identifies those thousands ol HF sta¬ 
tions (SSB. CW. FAX) between 4 and 
26 MHz $6 95 ppd 

Just Released 33rd Edition 
WORLD RADIO TV HANDBOOK 
The "bible" of the shortwave listener 
— most comprehensive directory of 
stations plus last-minute info on 
skeds, new band allocations, best 
bands due to sunspots. $14.95 ppd 
SPECIAL COMBO OFFER: 

Both books only $20 ppd. 

NEW FREEGILFER 
SHORTWAVE CATALOG 

• Receivers • Antennas • Preselectors 

• Tuners • Headphones • Clocks • Cali¬ 
brators • AM. FM & TV Directories • Logs 
and QSL Albums • Report Forms 

GILFER SHORTWAVE 

Dept. HR4, Box 239. Park Ridga, NJ 07656 
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D °nt depend 


Attractive, 

blue anodized finish. 


° n V ° Ur antenna to do a// the 


Full heatsink area 
mounted on top for 
additional cooling. 


work... 


Rugged, one piece 
aluminum extrusion. 


L 


Designed for 
ease of mounting. 



RF Power Amp, Wired & Tested, Emission — CW-FM-SSB/AM 


Power switch 
and mode twitch 
on front panel. 


FEATURES 

High efficiency means low current drain. 

Broad band design (no tuning). 

Direct 12 volt DC operation. 

Indicator lamps for On/Off and FM/SSB. 

Relay switching (allows you to put amplifier in 
or out of circuit at the flip of a switch). 
Insertion loss of less than 1 dB. 

90 day limited warranty on parts and labor. 




Power 

Power 


Model 

BAND 

Input 

Output 

Price 

BLC 10/70 

144 MHz 

10W 

70W 

149.95 

BLC 2/70 

144 MHz 

2W 

70W 

174.95 

BLC 10/150 

144 MHz 

10W 

150W 

269.95 

BLC 30/150 

144 MHz 

30W 

150W 

249.95 

BLD 2/60 

220 MHz 

2W 

60W 

164.95 

BLD 10/60 

220 MHz 

10W 

60W 

169.95 

BLD 10/120 

220 MHz 

10W 

120W 

269.95 

BLE 10/40 

420 MHz 

10W 

40W 

159.95 

BLE 2/40 

420 MHz 

2W 

40W 

189.95 

BLE 10/80 

420 MHz 

10W 

80W 

289.95 


AVAILABLE ONLY AT THESE AUTHORIZED DEALERS 


CALIFORNIA 

C & A Electronic Enterprises. Cerson, CA 90745. Ph. 213 834 5868 
Tele Corn Electronics, San Jose, CA 95121, Ph. 408 274-4479 
Zackit Corporation, Vallejo, CA 94590. 707 644 6676 

COLORADO 

A E S. Communications, Wes Com. Colorado Springs. CO 80909, 
Ph. 303 475 7050 

FLORIDA 

Amateur Electronic Supply. Orlando, FL 32803, Ph. 305-894 3238 
N & G Distributing, Miami, F L 331 26, Ph. 305 592 9685 
VHF/JAX. Orange Park, FL 32073, Ph 904 264 7176 

GEORGIA 

Creative Electronics. Marietta. GA 30065, Ph. 404 971 2122 

ILLINOIS 

Klaus Radio. Peoria. IL 61614, Ph. 309 691 4840 
Spectronics, Oak Park. IL 60304. Ph. 312 848 6777 

IOWA 

Bob Smith Electronics, Fort Dodge. IA 50501, Ph 515 576 3886 

MASSACHUSETTS 

Tufts Radio Electronics. Medford. MA 02155, Ph. 617 395 8280 

MICHIGAN 

Adams Distributing. Detroit, Ml 48228, Ph. 313 584 4640 
The Ham Shack, Kentwood. Ml 49508, Ph. 616 531 1976 

MINNESOTA 

PAL Electronics, Minneapolis, MN 55412, Ph. 612 521 4662 

MISSOURI 

Alpha Electronic Labs. Columbia, MO 65201. Ph. 314 449-1362 

NEBRASKA 

Communica*ions Center. Lincoln, NE 68504, Ph. 402 466 3733 


NEVADA 

Communications Center West. Las Vegas. NV 89106, Ph. 702 647 3114 

NEW YORK 

Barry Electronics. New York, NY 10012. Ph. 212-925 7000 
Delmar Electronics, W, Babylon, Li, NY 11704, Ph. 516-420-1234 
VHF Communications, Jamestown, NY 14701, Ph. 716-664-6346 

OHIO 

Universal Amateur Radio, Reynoldsburg, (Columbus) Ohio 43068 
Ph. 614-866-4267 

OKLAHOMA 

Derrick Electronics. Broken Arrow. OK 74012. Ph 918 251 9923 

PENNSYLVANIA 

LaRue Electronics. Scranton, P A 18509, Ph. 717-343-2124 

SOUTH DAKOTA 

Burghardt Amateur Center, Watertown, SD 57201, Ph. 605 886 7314 

TEXAS 

AGL Electronics, Dallas, TX 75234, Ph. 214 241 6414 

Madison Electronics Supply, Houston, TX 77002, Ph. 713 658 0268 

VIRGINIA 

Radio Communications, Roanoke, VA 24016, Ph. 703-342 8513 

WASHINGTON 

ABC Communications, Seattle, WA 981 55, Ph. 206 364 8300 

WISCONSIN 

Amateur Electronic Supply, Milwaukee, W! 53216, Ph. 414 442-4200 

CANADA 

Bytown Marine Ltd-, Ottawa. Ontario. Can. K2H 7V1, Ph 613 820 6910 
Traeger Distributors, Richmond, BC. Can. V6X 2A7. Ph. 604 278 1541 


Vhf engineering 

1)1 VISION OF BROWN IA N ELECTRONICS CURB. 
I'rices and specifications subject to change without notice. 
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flip-flop internal structure 

Previous parts of this series have shown the three 
basic flip-flops, the latch, and clocked flip-flops JK 
and D, Only the RS latch has been examined for tim¬ 
ing. Timing is crucial in proper operation of JK and D 
flip-flops, so it's worthwhile to examine some typical 
internal structures for timing relationships. 

Fig. 1 shows a NAND-gate equivalent of a master- 
slave flip-flop with waveforms and "1 and 0" state 
notation. The master-slave term comes from using 
one latch (G3 and G4) to control the other latch (G7 
and G8). State feedback makes each latch depen¬ 
dent on the other. The 1 and 0 notation is useful for 
scratchpad state analysis, and the state is that of 
each gate after the cldck edge has passed. 

JK flip-flops are commonly found in master-slave 
form, and fig. 1 has both J and K control inputs held 
high for a divide-by-two function. A negative clock 
edge will change output state, so the symbol would 
use an inversion bubble at the clock pin. 

Initial conditions assume all inputs high and Q low. 
Master latch G3, G4 could be in either state but is 
chosen with G3 initially high. All gate states are sta¬ 
ble in the left-hand 1 and 0 notation. 

The first negative clock forces G1 high. G5 then 
goes low since both inputs are high (the NAND 
RULE) and forces G7 (Q output) high which, in turn, 
makes G8 (Q output) low. Waveform arrows show 
the sequential state change. The other four gates 
remain in the same state as long as the clock is low. 

Returning the clock high doesn't affect output but 

By Leonard H. Anderson, 10048 Lanark 
Street, Sun Valley, California 91352 


will set up conditions for the next negative clock 
edge. G2 goes low and forces intermediate latch G3 
and G4 to change state. G5 returns to a high, and 
output latches G7 and G8 remain stable (both G 5 and 
G6 are now high). 
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A second negative clock will make G2 high. G6 
now goes low and flips the output latch. Q output 
changes state. Returning the clock high will flip the 
intermediate latch and set up conditions for another 
output state change. 

An important thing to note is that both clock edges 
affect internal states and that each edge causes a 
sequence of four gate state changes with attendant 
delays. A high clock level must persist long enough 
to set up conditions for an output change. A low 
clock level must persist for a time sufficient to ripple- 
through state changes to toggle the output. Each 
time will limit maximum clock frequency. 

changing control inputs 

Fig. 2 has the same circuit but input K is held low 
and only J is changed. Initial conditions have Q low 
and J low. Since K is low, G2 will always remain 
high. Note that if both J and K were held low, there 
would be no output change at all since input gates 
G1 and G2 would be held high constantly. The inter¬ 
mediate latch has G3 low. 

The first low clock does nothing. Returning it high 
has no effect either, since J is held low. When J goes 
high with the clock high, the intermediate latch flips 
from the low state of G1. G6 goes high and the flip- 
flop is set up for an output change. 




fig. 2. Master-slave flip-flop with K held low and J 
input switched. 




The second low clock, while J is held high, will 
return G1 high and make G5 low. The output latch 
flips and Q goes high, matching the J input state. 
Again, four gate delays are required for both set-up 
and hold. 

Once Q has toggled high, neither J nor the clock 
will have any effect. Why? The answer lies in state 
feedback from G8 (Q) to G1 input. The low G8 state 
will inhibit any inputs from changing G1 (the NAND 
RULE again). 

Holding J low and changing only K will result in 
similar action, except that Q will eventually go low 
and remain in that state. Try this out on some 
scratchpaper. 

type D flip-flop 

A NAND gate equivalent is given in fig. 3. This ver¬ 
sion changes output on a positive clock edge. Gates 
G1 through G4 are "almost" latches with an AND 
symbol shape; their action is best observed by fol¬ 
lowing input changes. 

Initial state has Q high and D low. With both D 
input and clock low, G2 through G4 are held high. G1 
is held low by state feedback from G4. Output latch 
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G5, G6 remains stable since all inputs (from G2 and 
G3) are high. 

The first high clock will force G3 low; its other 
input from G4 is also high. G3 then forces G6 (Q) 
high to flip the output latch. Clock return to low will 
change only G3. as does a second clock input. G3 
stays high on a low clock. 

Changing D input high while the clock is low will 
force G4 low, which, in turn, forces G1 high. Input 
gates are now set up to change the output A third 
positive edge clock will make G2 low and flip the out¬ 
put latch to a Q high state. As long as D remains 
high, further clocks will not change Q. 

Returning D low while the clock is low will force 
G4 high, then G1 low to finish a setup. The cross 
connections of G1, G2, and G3, G4 appear to make 
two latches. These, plus G4 to G1 connection, make 
one large latch, not two, with G1 and G4 acting as 
inhibits for G2 and G3. 

This structure is faster than the master-slave JK. 
Setup requires only two gate delays, output change 
only three. 

direct set and reset 

A direct set or reset will override the clock and any 


control inputs. The master-slave JK may be modified 
by increasing the latch gate inputs from two to three. 
A SET (active low) is connected to both G3 and G7. 
A RESET (again, active low) is connected to both G4 
and G8. 

The D flip flop is also modifiable for active-low set 
or reset but is more complex A RESET is made to 
G2, G4, and G6, a SET made to only G1 and G5. The 
number of gate inputs must be increased for either. 

Actual devices may have direct set and reset 
(sometimes called preset and clear, respectively) 
either active low or active high. Check for inversion 
bubbles. Some dual devices have either or both com 
mon. Check the spec sheet. In any situation an unused 
set or reset must be made inoperative. An unused 
active low should be tied high; unused active high 
tied low. 

Removing a set or reset will restore a JK or D to 
normal clocked operation. Some time is required for 
this restoration, similar to setup and hold times. The 
spec sheet for a particular device should be checked 
for this and proper time alloted in circuit operation. 

The next part of this series will go into interfacing 
analog signals and present one shots. 

ham radio 


f NEW - NEW - NEW from DATA SIGNAL ^ 


TOUCH TONE 1 MICROPHONE 

DataCoder 5 



JUST LOOK AT THESE FEATURES: 

• Tough “Mobile Environment” Microphone 

• Positive Action Tactile Keys 

• High Impedance Ceramic or 500 ohm Dynamic Cartridge 

• Adjustable Tone Balance and Output Level 

• "Positive Hold Easy Lift" Hanger 

• For Vehicle or Hand held Portable Use 

• Complete Not a Kit . . . $39.00 


MINIATURE ENCODERS 



MODEL DTM Completely self contained miniature encoder 
for hand field portables Only 5/16 thick Three wire con 
nection Automatic PTT keying optional With your choice of 
1? or 16 digit Digitran keyboard 

Price DTM $39.00. DTM-PTT $49.00 


SUB-MINIATURE ENCODERS 



MODEL SME-1: Smallest available crystal controlled Touch 
Tone encoder, only 0 2**h » 0 5”w * 1.8”d Complete with all 
connecting wires mounts inside portable MODEL SME-2: 
Only 1 square, mounts directly to pins on 1? or 16 digit 
Digitran keyboards. Price of either unit $29.00 with choice of 
keyboards SME-1 or SME-2 encoder only dess keyboard) $24.00. 



•Touch Tone is a registere ime of AT&T _ 

DATA SIGNAL, INC. 

2403 COMMERCE LANE 
ALBANY, GEORGIA 31707, 912-883-4703 



Be sure to ask about 
our netv keyers and CW 
memory tor CW butts. 


99 G2 april 1979 









THERE ISA 

DIFFERENCE 
IN QUARTZ 
CRYSTALS 


For more than a quarter century. International Crystal Mfg. 
Co., Inc. has earned a reputation for design and capability 
in manufacturing and marketing precision electronic 
products. 

The market for International crystals is world wide. With a 
full range of types and frequencies available. International 
is a major supplier to the commercial and industrial crystal 
market. 


International’s leadership in crystal design and 
production is synonymous with quality quartz crystals from 
70 KHz to 160 MHz. Accurately 
controlled calibration and a long list 
of tests are made on the finished 
crystal prior to shipment. 

That is why we guarantee 
International crystals against defects, 
material and workmanship for an 
unlimited time when used in equipment 
for which they were specifically made. 

Orders may be placed by Phone: 

405/236-3741 • TELEX: 071-347 • CABLE: 

Incrystal • TWX: 910-831-3177 • Mail: 

International Crystal Mfg. Co.. Inc., 10 
North Lee. Oklahoma City. Oklahoma 
73102. 



Write for information. 


Z^DuD 


INTERNATIONAL CRYSTAL MFG. CO.. INC. 

10 North lee Oklahoma C'tv Oklahoma 73102 


More Details? CHECK OFF Page 118 
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Barry Electronics... y °" r ftSS R *Ge«r 


thf Jm ALDA 105: 5-BAND HF SSB/CW COVERS 80 THROUGH 10 METER BANDS 

'■IF TRANSCEIVER * BASE PRICE $595 WITH CAL. NB. MIKE & MOBILE BRACKET $673.80 


BARRY ELECTRONICS 


512 BROADWAY 
NEW YORK. N. Y. 10012 


(212)925-7000 


We also have 

• ANTENNAS FOR HF & UHF 

• ROTORS 

• TOWERS 

• REPEATERS 

• MICROPHONES 

• KEYS & KEYERS 

• TUBES and much, much more 


JUST CALL OR 
WRITE FOR THE 
BARRY PRICE; 
BETTER STILL . .. 
STOP INI! 


Yes. we have 
HIMAC Tubes 
& Chimneys, 
and YAESU 
Replacemeni 
Tubes instock 1 
Repair lab 
on premises. 


WE STOCK THESE FAMOUS NAME BRANDS 


AEA 

DRAKE 

ROBOT 

ALDA 

El MAC 

ROHN 

ANTENNA 

E-ZWAY 

STANDARD 

SPECIALISTS 

HY-GAIN 

SWAN 

ATLAS 

ICOM 

TEMPO 

B & W 

KDK 

TEN-TEC 

BIRD 

KIM 

TRI-EX 

COLLINS 

MFJ 

VHF 

CUSHCRAFT 

MIRAGE 

ENGINEEI 

DSI 

MOSLEY 

WILSON 

DENTRON 

NEWTRONICS 

YAESU 


Now from 
J. W. Miller 

(HI DAIWA 

CORPORATION 

Communications 

Essentials 


CN-620 


SWR & Power Meters 
Models CN-720 and CN-620 

Simultaneous direct reading SWR. 

Forward Power and Reflected Power 

Frequency Range 1.8-150 MHz 
SWR Detection Sensitivity 5 Watts Min 
Power 3 Ranges (FWD 20/200/1000 Watts) 
(REF 4/40/200 Walts) 
Input/Output Impedance 50 Ohm 
Dimensions 180 *120x130 mm, 

7 x 4.75 x 5 in 
165 x 75 x 97 mm. 

6.5x3x 4 in 


SEE US AT THE 
DAYTON HAMVENTION 


r» v 


RF Speech Processor 
Model RF-440 

Increases talk power with splatter tree operation 
RF clipping assures low distortion Simply install 
between microphone and transmitter 

Talk Power Better than 6 dB 

Clipping Threshold Less than 2 mV at 1 KHz 

Bandwidth 2200 Hz at 6 dB down 

Frequency Response: 300-3000 Hz at 12 dB down 

Distortion Less than 3% at 1 KHz. 20 dB clipping 

Output Level More than 50 mV at 1 KHz 

Power Requirement 115 VAC. 60 Hz. 1 4 W. 

or 13 5 VDC. 55 mA 

Dimensions 150 x 70 x 150 mm. 6 x 2 5 x 6 in 


CN-720 




Coaxial Switches 

2 Posilion/Model CS-201 
4 Position/Model CS-401 

Professionally engineered cavity 
Construction High Isolation 
Power Rating 2 5 kW PEP, 1 kW CW 
Impedance 50 Ohm 
Insertion Loss less than 2 dB 
VSWR 1 12 

Maximum Frequency 500 MHz 
Isolation Better than 60 dB at 300 MHz 

better than 45 dB at 450 MHz adjacent 
terminal 
Connectors SO-239 

Exclusive USA agent for these units; 
inquiries invited. 

Write tor literature 

HI J. W. Miller Division 

S! BELL INDUSTRIES 


19070 REYES AVE ■t’O BOX 5825 
ai COMPTON CALIFORNIA 90224 


SYNTHESIZERS 


We have the worlds largest selec¬ 
tion of synthesizers for receivers, 
transmitters and transceivers. For 
complete details see our 1/3 page 
ad in the April 1976 issue of this 
magazine or call or write for addi¬ 
tional information. Phone orders 
accepted between 9 AM and 4 PM 
EDT. (212) 468-2720 

VANGUARD LABS 

196-23 JAMAICA AVENUE 
HOLLIS. N. Y. 11423 


REPEATER 

AUTOPATCH 

Offer your club COMPLETE 
emergency communications 

Commercial quality, gold plated contacts, plug 
in. epoxy glass PC boards 12 volt DC or 115 volt 
AC operation - Power supply included Four 
digit access - Single digit releases - field 
programmable. Hybrid network - No switching 
required FCC certified telephone line coupler 
Auxiliary “In Use" contacts supplied Land line 
"call-in" signalling control contacts provided 
Price complete J498 • S3 shipping & handling 
Master Charge. Bank money order, or certified 
check acceptable 

Accessories CES-300 powered tone 
pad - SS9 BUS-COM Soft-touch* telephone 
powered mike/pad element - $34 95 

|4 I MONROE ELECTRONICS, INC 
410 Housel Ave., Lyndonville, N Y 14098 
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FREQUENCY COUNTER KIT 
Outstanding Performance 

Incredible Price $89^ 

CT-50 

SPECIFICATIONS: 

Frequency range 6 H; lo 65 mH; 600 mM; with CT-600 
Resolution iOH; )rt O’ sec gale i H*i« 1 sec gate 
Readout 8 digit 0 4 high LED direct readout in mH; 
Accuracy adjustable to 0 5 ppm 
Stability 2 0 ppm over 10 to 40 C temperature 
compensated 

input BNC t megohm 20 pi direct 50 ohm with CT-6<X 
Overload S0VAC manmum an modes 
Sensitivity less than 25 my to 65 rnH; 50-150 mv to 600 


The CT-50 is a versatile and precision frequency counter which will measure 
frequencies to 60 mHz and up to 600 mHz with the CT-600 option Large Scale 
Integration CMOS circuitry and solid state display technology have enabled this counter to 
match performance found in units selling lor over three times as much Low power 
consumption (typically 300-400 ma) makes the CT-50 ideal for portable battery operation 
Features of the CT-50 include large 8 digit LED display RF shielded all metal case easy 
pushbutton operation automatic decimal point, fully socketed 1C chips and input protection 
to 50 volts to insure against accidental burnout or overload And the best feature of all is the 
easy assembly Clear step by step instructions guide you to a finished unit you can rely on 
Order your today! 

CT-50 60 mHz counter kit $89 95 OB-1 Color TV calibrator-stabilizer 

CT-50WT 60 mHz counter wired and tested 159.95 DP i DC probe general purpose probe 

CT-600 600 mHz scaler option add 29 95 HP-i High impedance probe non-ioadir 


Power 110 VAC 5 Walls or 12 VOC i., 400 me 
Si;e 6*4 i 2' high quality aluminum case 2 lbs 
ICS t3 units an socketed 


$14 95 
12 95 
15.95 


CAR 

CLOCK 


The UN-KIT. only I - 

5 solder connections " — 

Heres a super looking rugged and accurate auto 
clock Ah.rh is a snap to build and install Cio< k 
movement is completely assembled - you only solder 
.1 wues and ? switches takes about 15 minutes' 
□•splay 'S bright green with automatic brightness 
control photocell -assures you ol a highly readable 
display day or rnqht Comes .n a satm finish an 
odi/ed aluminum case which can be attached 5 
different ways using 2 sided tape Choice of s«ive» 
black or gokl case ispecify) 

DC-3 kit 1? hour formal $22 95 

DC-3 wired and tested $29 95 

110V AC adapter $5 95 


Under dash 
car clock 

1? 24 hour clock in a beau¬ 
tiful plastic case features 6 

jumbo RED LEDS high accurai v (1mm mo ) easy i 
wire hookup display blanks with ignition and super 
instructions Optional dimmet automatic ally adjusts 
display to ambient light level 
DC-11 clock with mtg bracket $27 95 

DM 1 dimmer adapter 2 50 


PRESCALER 1 

Intend the range of your 1^- 1 I 

counter to 600 mH; Works 
wdh any counter includes 2 

transistor pre amp to give supei sens typically 20 
mvattSOmH; Specify 10 or 100 ratio 
PS-10 600 mH; prescalet $59 95 

PS 1BK 600 mH; prescater kit 49 95 


OP-AMP SPECIAL 

741 mini dip 12/52 00 

Bt-FET mmi dtp 741 type 10?$2 00 

VIDEO TERMINAL 

A completely self-contained stand alone video ter¬ 
minal card Requires only an ASCII keyboard and TV 
set to become a complete terminal unit Two units 
available common features are single 5V supply 
XTAL controlled sync and baud rates (lo 9600) 
complete computer and keyboard control of cursor 
Parity error control and display Accepts and gener 
ales senai ASCII plus parallel keyboard input The 
3216 is 32 char by 16 lines 2 pages with memory 
dump feature The 6416 is 64 char by 16 lines, with 
scrolling upper and lower case (optional) and has 
RS-232 and 20ma loop interfaces on board Kits 
include sockets and complete documentation 
RE 3216 terminal card $149.95 

RE 6416 terminal card 189.95 

Lower Case option 6416 only 13.95 

Power Supply Kit 14.95 

Video RF Modulator VD-1 6 95 

Assembled tested units, add 60.00 


CALENDAR ALARM CLOCK 

The clock thats got It all 6 S LEDs 1? 24 hour 
snoo;e 24 huur alarm 4 year calendar battery 
backup arid tots men* The super 7001 chip is used 
Si/e 6*4*2 inches 

Complete kit less case (not available) 

DC 9 $34 95 


30 Watt 2 mtr PWR AMP 

Simple Class C power amp features 8 times power 
gam t W in lor B ouf 2 in for 15 out 4 W in for 30 out 
Ma* outputof35W incredible value complete with 
all parts less case and T-R relay 
PA 1 30 W pwr amp kit $22 95 

TR-1 RF sensed T-R relay kit 6 95 


Ramsey’s famous MINI-KITS 


FM WIRELESS MIKE KIT 

Transmits up to 300 a 

to any F M broadcast LL 

radio uses any type of 

mike Runs on 3 to 9v 

Type FM 2 has added sen 

sit.ve mike p*eamp »tage 

FM 1 kit $2 95 FM 2 kit 54 95 

COLOR ORGAN MUSIC LIGHTS 

See music comp alive 1 J different 
lights flicker wilh music One light 
tor towsaone for the mid-range and 
one tor the high* Each channel 
individually adjustable and drives 
up to 300W <Veat tor pnrhet band 
music niio clubs and more 
Complete kit Ml l $7 95 


LED BLINKY KIT 

A great attention getter which a»1«?» 

nately flashes 2 |umbo LEDs Us** 
for name badges buttons warning 
panel light* anything* Runs on J to 
tS volts 

Complete kit BL 1 $2 95 


VIDEO MODULATOR KIT 

Converts any TV to video monitor 
Super stable tunable over ch 4 6 
Runs on 5-1SV accepts std video 
signal Best unit on the market' 
Complete kit VO I $6 95 


TONE DECODER 

A rompiete y. J 

a Single P( board 
Features 400 5000 
H; adjustable range via 
20 tin ft pot voltage regulation 66/ 
IC Useful »u* touch-lone decoding 
tone buist detection IS* etc Can 
also be used as a stable tone en 
coder Runs on 5 to 12 volts 
Complete kit TD t $5 95 


WHISPER LIGHT KIT 

I An interesting M small mike picks 
■ up sounds and converts them to 
I tight The louder the soon • The 
| brighter the light Completely self 
contained includes m.*e runs on 
110VAC controls up to 300 wads 
Complete kit WL 1_$6 95 


rsfnssjj sleulmniBS 

BOX 4072, ROCHESTER, N.Y. 14610 


FM MINI MIKE KIT 

A super high performance FM 
wireless mike kit' Transmits a stable 
signal up to 300 yards with e*cep 
hona< audio quality by means of its 
built m eiecbet mike Kit includes 
case mike on-off switch antenna 
battery and super instructions This 
is the finest unit available 
FM 3 kit $12.95 

FM J wired and tested 16 95 


CLOCK KITS 

our Best Seller 
your Best Deal 


SUPER SLEUTH fj* f# 

A super senvlme am 

piiher which wi« p-<.» Z* "W 

• ip a pm d»op at 15 !#•♦*!' 

(.treat for monitor.ng baby sroom or 
as general purpose timptitier Full? 

A»ms output runs on 6 to 15 volts 
uses 8-45 ohm speaker 

• omplete *it BN *« $5 95 

POWER SUPPLY KIT 

Complete tuple r«?gu 1l * |, 

idled power supply pro 
odes variable r> »r* 18 " 
volts at 200 ma and ♦ SVaM 
Amp E»cellent load regulation 
good tillering and small v./e less 
transformers requires b 3V t A 
and 24 VCT 

Complete kit PS 31T $6 95 


SIREN KIT 

Produces upward and downward 
waii characteristic ot a police siren 
S Apeak audio output iunson3 15 
volts uses J 45 ohm speaker 

•etekit SM 3 $2 95 


PHONE ORDERS CALL 
(716)271-6487 


Try your hand at building the linesl looking 
clock on the market its satin tmish anodized 
alurrjmum case looks great anywhere while si* 4 
L ED digits provide a highly readable display This is a 
complete kit no e»tras needed and it only takes 1 2 
hours to assemble Your choice of rase colors 
silver gold bron;e black blue (specify) 

Clock kit 1? 24 hour DC S $22 95 

Clock With to min ID timer 1? 24 hour 

27 95 

Alarm clock 1? hour only DC-8 24.95 

i?V DC car dOCR DC 7 27 95 

For wired and tested clocks add StO 00 to kit price 


Hard to find PARTS 


LINEAR ICa 


REGULATORS 


301 

$ 35 

78MG 

$t 25 

324 

1 50 

723 

50 

380 

1 25 

309K 

85 

380-8 

75 

7805 

85 

555 

45 

78L05 

25 

556 

85 

7905 

1 25 

566 

1 15 

7812 

85 

567 

t 25 

7912 

t 25 

1458 

50 

7815 

85 

3900 

50 

TTLICs 


CMOS tCt 


74$00 

35 

4011 

20 

7447 

85 

4013 

35 

7475 

50 

4046 

1 85 

7490 

50 

40*9 

40 

74196TI 

1 35 

4518 

1 25 

SPECIAL ICS 


5369 

1 75 

11C90 

1350 

TRANSISTORS 


tone 

1 25 

2N3904 type 

10 t 00 

4511 

200 

2N3906 type 

10 i 00 

5314 

2 95 

NPN 30A Pwr 

3 t 00 

5375AB 

2 95 

PNP 30W Pwr 

3 t 00 

7001 

6 50 

?n3oss 

60 

4059 - N 

900 

UJT 2N2646 type 

3 200 

7208 

17 95 

FET MPF102 type 

3 200 

LEDs 


UHF 2N51 79 type 

3 200 

Jumbo red 

B 1 00 

MRF 238 RF 

11 95 

Jumbo green 

6 1 00 

SOCKETS 


Jumbo yellow 

6 1 00 

8 pm 

10 2 00 

Mini red 

8 1 00 

14 pm 

10 2 00 

Micro red 

8 1 00 

16 pin 

10 2 00 

BiPoisr 

75 

24 pm 

4 200 

FERRITE BEA0S 


28 pm 

4 200 

With mto specs 

15 1 00 

40 pm 

3 200 

6 hole balun 

5 t 00 



TERMS. Satisfaction guaranteed or money 
refunded COD add $i 50 Minimum order 
$6 00 Orders under $10 00 add $ 75 Add 
55» for postage insurance handling Over 
seas add 15\ NY residents add 7% la* 


More Details? CHECK — OFF Page 118 
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tebook 


external frequency 
programmer 

The beauty of the IC-22S is that it 
offers precise frequency selection by 
programming with low-cost silicon 
diodes, rather than crystals with 
trimmers. This advantage though 
becomes overshadowed when chan¬ 
nel selections need to be changed; 
out comes the soldering iron to redo 
the diode matrix. To solve this prob¬ 
lem, I built an external programmer 
containing eight switches, eight 
diodes, and a zero-center micro¬ 
ammeter for discriminator output 
readings. 

The internal speaker was discon¬ 
nected from the external speaker 
jack and reconnected directly to the 
audio output. The discriminator out¬ 
put was then connected to the ex¬ 
ternal speaker jack. The eight diode/ 
cathode connections and the 9-volt 
common pad of channel 22 on the 



External frequency programmer enclosed 
in a Ten-Tec style box. The connections to 
the transceiver are made via nine-conduc¬ 
tor ribbon cable. 


matrix board were connected to the 
nine pins of the accessory socket 
via a nine-conductor ribbon cable 
(see fig. 1). 

The external programmer was built 
in a Ten-Tec cabinet. The discrimina¬ 
tor meter was connected via a 
shielded cable and miniplug. Nine- 
conductor ribbon cable was used to 


connect the programmer to the ac¬ 
cessory plug. 

With the programmer, any fre¬ 
quency can be selected at the flip of 
a switch and at a considerable 
savings over the cost of a fully 
programmable 2-meter rig. 

Hugh Pearl, WB9VWM 

using the IC-22S 
below 146 MHz 

As it turns out, the IC-22S is not 
restricted to 146.01 MHz and above. 
The IC-22S is, in fact, usable without 
modification from 145.350 MHz 
through 147.990 MHz. That's an ad¬ 
ditional 44 free channels! These addi¬ 
tional channels do accommodate 
some of the new repeater frequencies 
as well as five Oscar frequencies. By 
keying the push-to-talk line you can 
also enjoy the excitement of Oscar 7 
and Oscar 8. 



fig. 1. Diagram of the connections to the diode matrix board and switch connections for the external frequency programmer 
The discriminator meter is connected to the rewired external speaker jack. 
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table 1. Diode programming matrix for frequencies below 146 MHz. 







diode insert positions 




frequency 

total 

128 64 

32 16 

8 4 2 1 

frequency 

total 

128 64 32 16 8 4 2 1 

MHz 

N 

D7 D6 

D5 D4 

D3 D2 D1 DO 

MHz 

N 

D7 D6 D5 D4 D3 D2 D1 DO 

145.350 

64 

• 



145.680 

86 

a a • a 

145.365 

65 

• 



145.695 

87 

a a a a a 

145.380 

66 




145.710 

88 

a a a 

145.395 

67 

a 



145.725 

89 


145.410 

68 

• 


a 

145.740 

90 


145.425 

69 

• 


a a 

145.755 

91 


145.440 

70 



a a 

145.770 

92 


145.455 

71 



a a • 

145.785 

93 

a a a a a 

145.470 

72 



a 

145.800 

94 

a a a a a 

145.485 

73 




145.815 

95 

a a a a a a 

145.500 

74 



a a 

145.830 

96 


145.515 

75 



a a a 

145.845 

97 


145.530 

76 

• 


a a 

145.860 

98 

a a a 

145.545 

77 

• 


a a a 

145.875 

99 

a a a a 

145.560 

78 

• 


a a a 

145.890 

100 

a a a 

145.575 

79 

• 


a a a a 

145.905 

101 

a a a a 

145.590 

80 

• 

a 


145.920 

102 

a a a a 

145.605 

81 

a 

a 

a 

145.935 

103 

a a a a a 

145.620 

82 

a 

a 

a 

145.950 

104 


145.635 

83 

a 

a 

a a 

145.965 

105 


145.650 

84 

a 

a 

a 

145.980 

106 

a a a 

145.665 

85 

a 

a 

a a 

145.995 

107 

. . 

The programming of the 

IC-22S 

The resulting number must be an 

additional frequencies and the corre- 

diode matrix is 

governed 

by the 

integer (no fractional part). The deci- 

sponding diode positions in a format 

equation: 




mal number computed from 

the 

similar to that in the instruction man- 

programmed number (N) = 


equation is then translated into a 
binary number and programmed ac- 

ual. The simplex-offset switch func¬ 
tions the same as for other frequen- 

desired) 

r requ 

ency~ 144.39 

cordingly into the diode matrix. 

For 

cies below 147 MHz. 


015 


convenience, table 

1 presents 

the 

Steven Holzman, W1IBI 


75S ( ) CW sidetone 

The CW sidetone provided by my 
32S-1 transmitter is of sufficient am 
plitude to give an adequate monitor¬ 
ing level while using headphones. 
Even when low-impedance head¬ 
phones (stereo types with the sec¬ 
tions paralleled) were used, no prob¬ 


lems were encountered here. 

In an attempt to increase the side- 
tone level while using a speaker, the 
value of R99 (2.2 meg ohms) was 
altered. This change proved insuffi¬ 
cient, and, if carried too far, vox op¬ 
eration on ssb was hampered. The 
best balance between speaker, head- 



fig. 2. Sidetone modification 
for the 75S0series receivers. 
In this case, the level of the 
sidetone is controlled by the 
AF GAIN, providing a better 
balance between signal and 
sidetone levels. The heavy 
line indicates the added 
shielded cable. 


n <« 

1001 



jr 


* 51 

soon 




► 




gain | 


Ik 


9 1 -9 v 4 - 

1 CW SID 

fTj ffa DISCONNECT 


CW SIDETONE 


phones, overall receiver volume, and 
CW sidetone level was obtained in 
the following manner. 

Remove the two wires connected 
to the SIDETONE jack on the receiver 
rear lip, solder them together, and 
insulate. Using a piece of shielded 
wire (RG-174/U in my case), con¬ 
nect one end to the SIDETONE jack 
and the other end to the center 
(wiper) terminal of the AF GAIN con¬ 
trol. The cable should be neatly 
routed around the chassis following 
the path of the existent harness. 
Refer to fig. 2 for the complete wiring 
changes. The result is a sufficient 
sidetone level for both speaker and 
phones. 

Paul Pagel, IM1FB 
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SSTT-4 

I I THATI Xm hlllM 



I'l.TKA TI'.NF.R OKI.I XK MuU'hc*.unviinU iuiu- 
««iu\ fV«f nr rumlmii wire mi ull lijnnK (Mil)-III 
imicnt) rune mil (lie s\VI< «.n ymtr utiunnu fur 
ittairc cffl* n ill ii|K*rul 1ml»»f am rlit llmne. itiiiltlU*. 
!•«»■ iKill* — miiv fl'ig'n'sS' • arm uun Ki 
<Mil|iul cu|iul>llliv • SHM miiir with 
Mule • Antenna Switch seli'ls liclwccil tun 
i-ou* feil atlleitnus. riimlmn wire. nr inner livpuw • 
rilltUill Airumiinl iniluelar • 'JIIH |• I |IHMI\ 
i'u|iUiili«rH * \iimi-live linni/e flnlslieil eiuiiiwnre 

only $64.95 


SSTT-* njRATI’XEIl 

Tunes mil SWK mi j 
unv iitiieniiu—emni 
feil nr random w ire 
I Mill-III metersi | 

\w> rltf—n|» lo wiMI 
walls HI miijnii 
KmiKeil. vel emu- 
luni .Vi' » 2'i' 

»av»- only Jt;i 7.95 


SSTT-8 MOBILE 
1911'EDAXCE 
TRANSFORMER 

Mulehcs 31 ! nhm 
oh»x lo I lie lower 
Impedance of u 
molille whip I ups 

between :l ami 3b 
ohms H-IMI Mil/ 

:MMl w uiis imlpui . ^ 

JS *2 *2'. Olll%7l 1 




SPRING SPECIALS 


1 KLM 144 140 13 )b 

$ 59 95 

8214 RG 8 Foam 

0 25 

I OMNI J & heavv duty magnet mount 

8237 RG 8 

021 

complete 

49 95 

8267 RG213 

0 25 

TRIE* W 51 FT self support tower 


Amphenol Silver Plate PL259 

0 59 

iReg I825i 


Times 'j Foam Hardline SO 65ilt 

— 

Your cost (FOB California! 

725 00 

Connectors ea 

15 00 

Tonna F9FT Antennas 144.16el 

79 95 

7 8 Hardline $1 50dt 


RlW 432 19 el 

59 95 

Connectors ea 

25 00 

Kht/mg VHF UHF Amplifiers 


Berktek RG 8 X 52 ohm KW per it 

0 16 

2Mi0Wm lOOWOul 

198 00 

Consolidated HD t 8 Ga Galv Tower 

432 tow m 50W Out 

198 00 

10 section 

29 95 

Bird 43 and slugs UPS paid in USA 

slock 

Robot Slow Scan Now in Stock 

Cali 

Microwave Modules 432 28S 

329 95 

Alliance HD73 Rolor 

109 95 

Deiu*e Amp 432 100W output 

398 00 

Tetetow r self support 


Tene> TB5EM instock 

41500 

55 ft/w breakover 

499 00 

NEW Palomar Engr Transceiver 


40 ft/w breakover 

349 00 

Preamp 

89 50 



Bencher Paddies — $39 95 Chrome 

49 95 

THIS MONTH’S SPECIALS: 

ETO 76 Amplifiers 

Lunar 6 M 2M 220 In Line Preamps 

SlOCk 

49 95 

Icom IC280 - $395 00 


Lunar 2M Amp 1080 w/Preamp 


Denlron GLA 1000 Amp. — $319 00 

UPS paid USA 

198 00 

Bearcat 250 — $299 00 


Janei OSA 5 

41 95 


COE Ham 3 - S 129 95 Ham X — $209 95 



NEW Ham 4 

157 50 

All prices »ob Houston except wneitt indicated 

VHF Engrs blue line amps 

slock 

Prices Sublet 1 10 Change without notu*- jn items 

Cet'on 572B 

29 50 

guaranteed Some items subiect prior sale Seng 

Motorola HEP 170 

029 

letterhead lor Dealer price "st Te«as residents add 

Mallory 2 5A 1000 PIV Epoxy D»ode 

0 19 

6 tai Please add postage estimate $1 00 

Aerovox tOOOPF 500V Feed thru 

1 95 



GE6146B or 8950 

7 95 



Technical Books Ameco arrl Sams 



Tab Rider Radio Pub Caiibook 
Cowan etc 

Call 

MADISON 


NEW Beiden 9405 (2416x6418) 8 wire rotor 
cable, heavy duty for long runs 

ELECTRONICS SUPPLY, 

INC. 

per It 

0 26 

isos mckinney 


8448 std 8 Wire rotor per ft 

9888 double shield RGB Foam 

0 16 

HOUSTON, TEXAS 77002 


per ft 

0 39 

713/658 0268 



RTTY for ALL Systems. 



MODEL 402 




0 & # 


ELECTROCOM - SERIES 400" 
FREQUENCY SHIFT CONVERTERS 


Professionally engineered for outstanding 
performance stability and reliability the 
Electrocorn- Models 400 and 402 add new 
dimensions ol compatibility between radio 
and teletypewriter systems Manufactured lo 
highest quality standards an Eleclrocom 
tradition tor nearly two decades- those units 
are ideal lor military government commer¬ 
cial. civil defense and amateur applications 
The Model 400 front panel digital knob accu¬ 
rately selects shifts up to 1000 Hz while two 
such knobs on the Model 402 independently 
set the mark and space frequencies Both 
models may also be preset with any tone pair 
between 1000 and 3200 Hz 
Optimum performance with FSK or AFSK 


systems is assured by matched filters pre¬ 
cision linear detectors baud tale selector 
bias compensation and semi-diversity cir¬ 
cuitry Operation is enhanced by a CRT 
monitor autostart with solid-state motor 
switching, anlispace markhold EIA MIL 
Output voltages, and a constant current loop 
supply In addition various options are 
available including rack mounting and polar 
current output 

Write or call us lor complete product dr 
tails and specilicalions Learn why Electro- 
corn- '400 Converters are designed not 
only for today s communication environ¬ 
ment. but ultimately to fulfill RTTY lequire- 
ments for years to come 



NDUSTRIES 


More Details? CHECK - OFF Page 118 
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The revolutionary Swan 100 MX: 100% new', 100% solid state, 
100% portable from home station to mobile! 


Introducing a superb "get up and 
go" transceiver, superbly designed 
lor 100% mobility and control, as 
only new Swan space-age tech¬ 
nology could do it! 

100% solid state 100 MX: the 
compact HF unit you can take 
seriously — anywhere you choose 
to operate. 

At home, set into Swan's unique 
new style-coordinated station, 
with matching antenna tuner and 
power supply. 

Or on the road — it's easy to 
relocate 100 MX. Instantly. Just 
two simple connections on the 
back panel: snap out,snap in. 
and run! 

100% improved audio quality: 

home or mobile, transmit or 
receive. 100 MX electronics cut 
through SSB sound barriers 


producing a natural clarity 
reported comparable to AM ! 

Vour most-wanted extras, 100% 
built-in: like noise blanker and 
VOX. Like a preselector to opti¬ 
mize signals. Like a real RF GAIN 
control, and CW sidetone. 

Swan includes the HIT control 
(±1.5 kHz) you'd like too Plus, 
for stability, a permability tuned 
oscillator with IKc readout. 

A powerlul package, delivering 
a minimum 100 watts PEP output 
on all bands. 10-80 meters 

Setting a 100% new state of art: 
100 MX and our matched-station 
units Ready for check out today at 
your Swan dealer, the first major 
breakthrough in Swan's new pro¬ 
gram dedicated to changing the face 
and performance — of ham equip¬ 
ment 100% inside and out! 


AvutLiliU «m»U lhn»U|ili dolhu'i/iU Su .to dt.ilci\ 

I-1 

! Please insli lull specs on Swan s all new J 
I 11)0 MX home mobile transceiver 

J Na me 1 

I Address I 

. ‘ m _ 


Stale Zip 



a ninnbcf <»l the ( uhu 1 itipttntimn i.»nuU «>l conipamr* 


105 Airpori Road. Oceanside. CA ‘*2054 
(714) 757-7525 

Nw.»n\ c<itiinnuii|t »MittimuiuMi in pmtiuti impiotrmcni 
iii.iv tdlevl speclIlt'iilMins .mil pities without twitter 



















Heavy Duty Power Supplies 
from ASTRON 

High Quality • Rugged • Reliable 


SPECIAL FEATURES 

• SOLID STATE ELECTRONICALLY REGULATED 

• FOLD-BACK CURRENT LIMITING Protects Power Supply Itom 
excessive current & continuous shorted output 

• CROWBAR OVER VOLTAGE PROTECTION on Models RS-TA 
RS-12A, RS20A. &RS3SA 

• MAINTAIN REGULATION & LOW RIPPLE at low line input Voltage 

• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 

• THREE CONDUCTOR POWER CORO 

• ONE YEAR WARRANTY• MADE(N U S A 

PERFORMANCE SPECIFICATIONS 

• INPUT VOLTAGE 105- 125 VAC 

• OUTPUT VOLTAGE 13 8VDC ±0 05 volts 
(Internally Adjustable 1I-15VOC) 

• RIPPLE Less than 5mv peak to peak Hull load & low line) 



ASTRON 12 AMP REGULATEO 
POWER SUPPLY Model RS-12A 

9 Amps continuous 
12 Amps ICS' 

4"(H) x 8"|W) x 9" (0) 
Shipping Weight 13 lbs 


•REGULATION ± 05 veils no load lo lull load & low line to high line Price $72 95 

Other popular POWER SUPPLIES also available: iSame features unu specifications as above| 


Continuous ICS* 

Model Duty (amps) (amps) 


Site (In | Shipping 

HxWxD Wt (lbs ) Price 



35 

5x11x11 

2 

0 

5 x 9 x lO’/j 


7 

3% x 6 x 7Vi 
--- 


RS-4A | 3 | 4 | 3 1 /. X 6 X IVt j 

• ICS tntermitlem Communication Service (50% Duty Cycle I 

It nol available at your local dealer please conlacl us directly 



Inside View — RS-12A 


ASTRON CORPORATION 

1971 SOUTH RITCHEY ST.. SANTA ANA. CA 92705 (714) 835-0682 


STEP UP TOTELREX 

WITH A 

TELREX "BALUN" FED-"INVERTED VEE" KIT 
THE IDEAL HI-PERFORMANCE 

INEXPENSIVE AND PRACTICAL TO INSTALL LOW FREQUENCY 
MONO OR MULTIPLE BAND. 52 OHM ANTENNA SYSTEM 


K 



# 


Telrex "Monarch” (Trapped) I.V. Kit 
Duo-Band /4 KWP I.V. Kit $63.50 
Pott Paid Continental U.S. 


Optimum, full-size doublet performance, independent of ground conditions! "Balanced- 
Pattern", low radiation angle, high signal to noise, and signal to performance ratio* 
Minimal support costs, (existing tower, house, tree). A technician can resonate a 
Telrex "Inverted-Vee" to frequency within the hourl Minimal S/W/R is possible d 
installed and resonated to frequency as directed! Pattern primarily low-angle. Omni¬ 
directional. approx. 6 DB null at ends! Costly, lossy, antenna tuners not required! 
Complete simplified installation and resonating to frequency instructions supplied with 
each kit. 

cramnuu’akg g 

For technical data and prices on complete # ± g 

r f AlKAV Ufcor—n.i 

Telrex line, write for Catalog PL 7 (HRH) uki i*;i g d g 

» - tii m> r«wa SI * i| KM • n • ii M 




s 


•CxV CB standard 

' • 2 meter 
rv'/y^' . scanners 

• Amateur Bands 

K \) • General Communication 

industry 

• MarineVHF 
• Micro processor crystals 
Sena vy for our latest catalog write or 
p/io ne for more details 

EZSj V7C4 to 




2400 Crystal Drive 

I Ft Myers. Florida 53907 
all phones (813) 936 2397 


40FI | | 
Crank-Up® 
Ham Model T 140 


ALUMA 

TOWERS 


60 ft 

Ham Crank-Up 
Model T 60 H 


HIGHEST QUALITY 

MADE IN ALUMINUM 

* TELESCOPING 

(CRANK UPI 

* GUYED 

* TILT OVER MODELS 

QUALITY MADE 






HAM 

COMMUNICATIONS 

MANY MODELS MFG. 

Towers lo 100 feel Specials 
designed & made. See dealer 
or send for free catalog 


ALUMA TOWER CO. 

BOX 2606HB 

VEHO BEACH. FLA. 32960 
PHONE (305) 567-3423 



More Details? CHECK OFF Page 118 




































Model 8100 
Frequency Counter Kit 

• Range: 20Hz to 100MHz 

• High Sensitivity 

• Resolution to 0.1Hz 



Now you can forget about price performance trade-offs when 
you select a frequency counter In Sabtromcs' Model 8100 kit 
you get all the characteristics ot superior performance at a low 
affordable price 

This frequency counter, employing LSI technology, has the 
performance and input characteristics you demand guaranteed 
frequency range of 20Hz to 100MHz (10 Hz to 120MHz typical); 
selectable hi /lo impedance; superior sensitivity, selectable 
resolution and selectable attenuation Plus an accurale time 
base with excellent stability 

An 8-digit LED display features gate activity indicator, leading 
zero suppression and overflow indicator You would expect to 
find all these features only on high-priced instruments — or from 
Sabtronics' advanced digital technology 


BRIEF SPECIFICATIONS: 

• Frequency Range 20Hz to 100MHz guaranteed (lOHzto 
120MHz typical) • Sensitivity 15mV RMS, 20Hz to 50MHz (lOmV 
typical); 25mV RMS, 50MHz to 100MHz (20mV typical) 

• Selectable Impedance 1M!.’ 25pF or 50!) • Attenuation XI 
X10 or X100 • Accuracy ■ 1Hz p'us time base accuracy ■ Aging 
Rate ■ 5ppm yr • Temperature Stability -IOppm.0 C to 40 C 

• Resolution 0 1Hz, 1Hz. 10Hz selectable • Display 8-digit LED. 
overflow indicator, gate activity indicator • Overload Protection 

• Power Requirement 9-15 VDC (d 330mA 



Model 2000, 3V2 Digit 
DMM Kit 

• 5 Functions, 28 Ranges 

• Basic DCV Accuracy: 
0.1% ±1 Digit 


The amazing Sabtronics 2000 is the choice ot both professionals 
and hobbyists It's the only portable bench DMM that otters so 
much performance for such an astonishing low price 
You get basic DCV accuracy ot 0 1% ±1 digit; 5 functions giving 
28 ranges; readings to * 1999 with 100% overrange, overrange 
indication, input overload protection; automatic polarity, and 
automatic zeroing 

The all-solid-state Model 2000 incorporates a single LSI circuit 
and high-quality components Our clear, step-by-step manual 
simplifies assembly Complete kit includes a rugged high-impact 
case ideal tor both test-bench and field use 


BRIEF SPECIFICATIONS: 

• DC volts in 5 ranges 100 /»V to IkV • AC volts in 5 ranges 100 
It V to IkV • DC current in 6 ranges 100 nA to 2A • AC current In 
6 ranges 100 nA to 2A • Resistance 0 IS.’to 20M1! in 6 ranges 

• AC frequency response 40 Hz to 50kHz • Display 0 36" 

(9 1mm) /-segment LED • Input Impedance 10M1> • Size 8"W x 
6 5"D x 3"H(203 x 165 x 76 mm) • Power requirement 
4 5-6 5 VDC-4 "C" cells (not included) 

By Popular Demand! SPECIAL OFFER extended through April 30,1979 

SEE YOU AT DAYTON! 


Special Offer! Save $25.00* 

It you order both the frequency counter and 
DMM kits now. you pay only $144 90 
including shipping and handling You save 
$25 00 oft the combined regular low price ot 
$169 90 Order both kits now This special 
otter good for a limited time only 

’Special offer good in USA only 


Making performance affordable. 


13-326 Floyd Circle • Dellas. Texas 752^3 
Telephone 21-3 783*0994 


Sabtronics International Inc. 13426 Floyd Clrcls Dallas Tx 75243 
Yes. f want to take advantage ot your special S25.00-off offer * 


HR 4 


Please send 
and handling 

Please send 
Please send 


Model 8100 and Model 2000 klt<») tor only $144 90 total Including shipping 

S 


ci S89 95 ea 
$ 5 00 unit 

ia $69 95 ea 
S 5 00 unit* 


Model 8100 Frequency Counter kit(s) 

Shipping and handling 

Model 2000 DMM ki«s) 

Shipping and handling 
Texas residents add sates tax 
Totoi enclosed 

: Check Money Order I Charge my Master Charge Visa 

Acc No Exp Dl 

Name 


City Stale Zip 

•USA only CANADA $6 50 FOREIGN $19 00 AIRMAIL 
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ADING COIL- PATENT APPLIED 


PSI-AMP 

••IT SPEAKS FOR ITSELF" 

• MORE EFFECTIVE THAN OTHER • MIKE SQUELCH TURNS OFF 

PROCESSORS (INCLUDING RF) IN BACKGROUND NOISE BETWEEN 
ON-THE-AIR TESTS. PHRASES 

• LED. LEVEL METER AIDS SETTING • Design based on research reported in !he Journal 
MIKE LEVEL FOR OPTIMUM A.G.C. ollheAud.o EnomeennoSooety • 

AND CLIPPING. • Up lo 50°.. more intelligible at OdB signal to noise 

• ‘ Under tess tavorabie noise conditions the pfetiitere<J ratio than unprocessed speech • 

clipped speech yields significantly higher intelligibility 

scores than does unmodified speech, when the two 
are presented to the listener at the same average 
power level '** 

• 3 position high pass prefiltenng control selects 
optimum intelligibility with low distortion (t050H/l 
for adverse conditions or naturalness for more 
favorable conditions (750H2 or 550Hz) 

• Selectable A G C with 35dB dynamic range 

• Adjustable clipper 0 20dB increases average 
talk power 

• Output level adiustabie from o t?5mv 

• Mike level control on front panel 

• p T T line teed through 

• Heavy anodized aluminum RF tight case 

• Processor is bypassed in the oft position 

• Slim package 7* ■ 7' ■ ** * Ills under on ’Journal of the Audio Engineering Society October 1978 article 

lop of. or along side any ng on speech intelligibility by Thomas and Niederjohn 

COMMUNICATION -$149.95 including power supply, cable and shipping 
RESEARCH conn RESIDENTS ADD 7% SALES tax 

INC 90 DAY warranty 

• External power supply included 

3 GREAT PASTURE ROAD _ .. _, 

\A/ cipr-ir-MMr: i— -r r-ieaac= internal 9V batlery optional I /dMBk] 



/-'‘jfr'ljT F~f ^rr ... L 

gj 

v\ ——~—— 

'J L.V .. ... ^ “ *VT‘ f* 


COMMUNIC AT ION 
RESEARCH 
INC 


3 GREAT PASTURE ROAD 
W REDDING, CT 06896 
1203) 93B-2273 


RESETTABLE TO EXACT FREQ.-BASE TUNED WITH LOG 

ANTECK, INC. 

Box 415— Rt. 1 
Hansen, Idaho 83334 [■■hT 

208-423-4100 [ vr ^' 

Tin* iimkU-I MT I Mnhilc \nlt-nn.t luno i T in Mi Mil/ in 
elusive 7.T4I WAITS lor HAM HANDS. MII.ITAin 
MAILS MAKINK. .mil ( H I Vnlcr Loaded |nr high cl 
I Money KXAiT RKSONANVK Kt’U. OI'TTTT Imm 
Finals Hasc ltim'd with logging scale and rorreiation 
chart I null logging scale in F'req Max length I Hi inches 
al l .> Mil/ Mm length 92 5 inches at til Mil/ V«X2T Sid 
Mi 

SKK AT Mil H I.OCAI. DKAI.KH OH (IHI)KH DIHKl'T 
119 95 KA 


DKAI.KKS ' Inquiries mviledi 

• legg ('nniiiiuiiicaliiins ( on lex Radio 

l.ancaslcr. IVniisxKaniu Hillings. Mnni.ma 


(#ti<*iiit‘iii Kleclnmies 
San Jose. I aliforilia 

Hnss Distributing 
I Vest on. Idaho 

Omar Electronics 
Durand. Michigan 

Hiirgharill \malrm I cnlci 
Watertown. So. Daknla 

LESS THAN 1.3 VSWR 


Radio Uni III 
Oriskanx. New Turk 

< I mil ill 

Seal lie. W asliinglnn 

I idxille \m.ill-ill Sll|l|d\ 
I nl\ illc W ashingliiii 

( uhiMiii Niiiatciu sii|i|il\ 
Saida Maria. ( alilm nia 

ENTIRE TUNING RANGE! 


A complete line of QUALITY 50 
thru 450 MHz TRANSMITTER 
AND RECEIVER KITS. Only two 
boards for a complete receiver. 
4 pole crystal filter is stan¬ 
dard. Use with our CHAN- 
NELIZER or your crystals. 
Priced from $69.95. Matching 
transmitter strips. Easy con¬ 
struction, clean spectrum, TWO 
WATTS output, unsurpassed 
audio quality and built in TONE 
PAD INTERFACE. Priced from 
$29.95. 

SYNTHESIZER KITS from 50 to 
450 MHz. Prices start at $119.95. 

Now available in KIT FORM — 
GLB Model 200 MINI-SIZER. 

Fits any HT. Only 3.5 mA current 
drain. Kit price $159.95 Wired 
and tested. $239.95 
Send for FREE 16 page catalog. 

We welcome Mastercharge or VISA 

GLB ELECTRONICS 

1952 Clinton SI., Buffalo, N. Y. 14206 


QUARTZ CRYSTALS 
rT*\ 7AM HURRY " 
SINCE 1970 

CRYSTALS AVAILABLE FOR: 

• CB - Synthesizers 

• Amateur -HF.VHF, UHF 

• Industrial 

• Scanner 

• Marine-LB & VHF 

• Conversion Crystals 

• Special Attention to R & D. 

• Micro processor Types. 

DISCOUNTS AVAILABLE TO 
DEALERS& MANUFACTURERS 

CALL "BONNIE" FOR 
PRICES & DELIVERY 

VISA & master charge 



credit cards accepted, f 

k /VI 





CA 

v 


CAL CRYSTAL LAB. INC. 

1142 N. Gilbert Street 
Anaheim, CA 92801 
(714) 991-1580 
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MICROWAVE MODULES LTD. 


432 Mhz Linear Transverter 


UP YOUR FREQUENCY! 



Put your 28Mhz Transceiver 
to work at 432Mhz!! 


EXTRA RANGE (434 436 Mhz) for Satellite operation. 

10 Watts RMS output power. 

Simple Frequency Range Selection Using Toggle Switches. 
Highly Stable Regulator Controlled Crystal Oscillator Stages 
30 dB Receiver Gain. 

Better than 3.0dB Noise Figure. 

Antenna Changeover Achieved by Low Loss Pin Diode Switch. 
50 Mhz and 144 Mhz I.F.’s Available- 


MMT432/28-S -PRICE: $329.95 


INCLUDING 

SHIPPING 


144 Mhz Linear Transverter 

Join the Fun on 2 Meter Sideband 
— using your 28Mhz Transceiver. 

• 10 WATTS RMS OUTPUT POWER 

• 30dB RECEIVER GAIN 

• BETTER THAN 2.5dB NOISE FIGURE 

• 50 Mhz I.F. AVAILABLE 



MMT144/28 - PRICE: $259.95 


INCLUDING 

SHIPPING 


432 Mhz LINEAR AMPLIFIER 
ll 100 WATTS OUTPUT 


all 100 WATTS OUTPUT 

MUUt 

• 100% DUTY CYCLE RATED 

• RFVOX 

• 10dB MINIMUM GAIN 

• FULLY PROTECTED VSWR, 

OVERHEATING, REVERSE POLARITY 

MML432/100—PRICE: S449.95 

INCLUDING SHIPPING 


432-436 Dual Range 
Receiving Converter 


MMC 432/28-S 
-PRICE: $95.95 

INCLUDING SHIPPING 


OSCAR. MODE J 
RECEPTION 

30dB GAIN 

BETTER THAN 3.0dB 
NOISE FIGURE 

I F.'s AVAILABLE: 

28 30Mhz. 144 146Mhz 


GUARANTEE 

ALL MICROWAVE MODULES PRODUCTS 
ARE GUARANTEED FOR 1 YEAR. IN 
ADDITION. THEY MAY BE RETURNED 
WITHIN 10 DAYS FOR A FULL REFUND 
IF YOU ARE NOT SATISFIED FOR ANY 
REASON. 


TEXAS RF DISTRIBUTORS IS THE EXCLUSIVE IMPORTER 
OF MICROWAVE MODULES PRODUCTS, AND WE SUPPLY 
A COASTTOCOAST DEALER NETWORK. WRITE OR 
PHONE FOR DETAILS OF THESE PRODUCTS AND THE 
OTHER VHF AND UHFMICROWAVE MODULES PRODUCTS 
WHICH WE STOCK. 


TEXAS RF DISTRIBUTORS, INC. 


JOE WA5HNK 


CARL - W5UPR 


Exclusive U S A Distributors 
of Microwave Modules Products 

4800 WEST 34TH STREET • SUITE D12A 
HOUSTON, TEXAS 77092 
PHONE 713/680-9797 • TELEX 791322 
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Need a 3rd hand? 


Here it is! 

PANAVISE- 
ELECTRONICS VISE 



Now when you need your circuit board 
positioned |ust a bit differently, it's a snap with 
the ELECTRONICS VISE! Tilt, turn and rotate 
your PC board to any position and keep it there 
Movement and placement angles controlled by a 
single variable-pressure star knob on the base 
This multi-purpose vise features a black oxide 
finished head reducing glare and eye fatigue 
Neoprene laws with molded grooves to lirmly 
grip PC boards. 

After you discover the convenience ol 
ELECTRONICS VISE — you'll wonder how you 
ever lived without it. indeed, a 3rd hand 


SEND FOR FREE 

HARD-TO-FIND ELECTRONICS 

PARTS CATALOG 


$20.50 


(plus $2 00 
shipping & handling 


Include 2 First Class Postage stamps and we'll 
rush you the most complete source lor hard-to- 
find parts. 

or caii (603) 673-7724 


UShi(«f house+Co. 

10 NEWBURY DRIVE. AMHERST, NH 03031 


ARE YOU HAVING CONTROL 
PROBLEMS ?? 

Help solve them with one < 

of “Creative Electronics” ivijilli, < 

Repeater Control and Timer Boards . U\\^| | j l|K_£ 

or Tone Pad Decoder Board ! " 

RCT 101-REPEATER CONTROL & TIMER y'’ '' 

• PROGRAMMABLE ANALOG TONE DECODERS / / 

• CONTROL LOGIC 

• ADJUSTABLE TIME LIMIT 

• ADJUSTABLE DELAYED DROPOUT COMPLETE KIT $ 59 95 

•OPERATES ON FROM 8-20 VOLTS D C ASSEMBLED UNIT $ 79 95 

TPD 204 - TONE PAD DECODER 

• 8 ANALOG TYPE FILTER TONE DECODERS 

• FULL 4 X 4 MATRIX 

• INDIVIDUAL TTl LOGIC OUTPUT FOR EACH TONE 
■ INDIVIDUAL TTL LOGIC OUTPUT FOR EACH DIGIT 

•TTL BCD OUTPUT FOR DIGITS 0-9 INCLUDING STROBE 
•SEVEN SEGMENT DISPLAY OF BCD OUTPUT 
hicis s.a.ici to ceuct COMPLETE KIT $ 109 95 

c. lEsieEars .it istit ASSEMBLED UNIT $ 139 95 

L_ " C%e<ltcuS 

.*» r SBear 70s* 

I m sooes 

■ 1 ioi 9 hntt ntt/udr go. MOP t 4 /t.U 7 



Reije.itai Sesnuier 


BRINGS 
YOU THE 
NEWS 
WHILE ITS 
HAPPENING 




MOO's OF CRYSTALS 

•H25C Case Scanner Monitor 
1 *10.7 Amateur Ham 
? »2 Meter. CB, Standard 


1 to 9 

*3.70 


10 to 49 

*3.00 


SO and UP 

♦2.50 


CRYSTAL BANKING SERVICE 
P.O.BOX 683 

LYNNFIELD, MASS. 01940 


WE ACCEPT 


TEST EQUIPMENT 

All equipment listed is operational and 
unconditionally guaranteed Money back it not 
satisfied Prices listed are FOB Monroe 

EJoonton 190A Q mtr 20 260MHz 
Q 5 1 200 395 

GR 1001A Stand sig gen SkHz 

50MHz calm attn 2S5 

HPI70AIUSM140 ) 30mHz scope with 
reg horlz, dual trace vert plugs 475 
Tek565 Dual beam lOmHz scope 
less plug ins (3 series) 625 

URM25 Stand Sig Gen 10kHz 50MHz 
calib attn 225 

Weinschel 70 Prec RF attn DC 
IgHz 0 60db.ldb steps 4w 395 

Lists outdated Write specifying test 
equipment needs Quick response assured 

GRAY Electronics 

P O Box 941, Monroe, Mich 48161 
Specializing in used fest equipment 


RUBBER DUCKIES’ 

FROM 

C/ y 1 C OrtwntuitifoEtoafi 

A MUST FOR 2-METER HAND HELDS 
Model Description Price 

GC-1 5 16 Knurled Stud Fits 
Icom Motorola and many 
others J 6 50 

GC-2 BNC Connector $ 9 98 

GC-3 TNC Connector tor 

Wilson 1405 $13 96 

GC-4 Pt-259 Connector $ 6 50 

GC-5 Type F Connector tils 

Wilson 1402 and Tempo $ 9 50 j 

Equipment made in USA by OEM MFRS A 
Send to q, 

* G & C COMMUNICATIONS 
730 Cottonwood, Lincoln, NE 68510 

Add $1 00 for handling and shipping 
i Dealer and OFM RFQs Welcome) 
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SUBSCRIBE AND $AVE! 



‘YOUR OWN COMPUTER"-SPECIAL SECTION 

tin • BUI l*7t 



T MB MAO AZ INC "OB NIW >Dt*B IN Bl.WC1*ONlC8 

AUDIO TEST STATION 
5 la 1 tatriiiMirt you'll hurt to 

STRING SYNTHESIZER 

Plij it Hk« a piano 

PLAY METAL TAPE 

With that now cnsottc lech 

LCD DMM'S 

New waatot test 


-YOUR OWN 
COMPUTER” 

• Buying a system 
•CBTTenmiuls 

* Floppy! 

« Printers 


Get every 
exciting issue, 
every month, and 
save dollars, too. 

News! New ideas! Excite¬ 
ment! It’s happening every 
day in electronics, the most 
exciting, fastest-growing 
field in the world. So make 
sure you get every idea- 
packed issue of the world’s 
best electronics maga¬ 
zine — Radio - Electronics. 
You get projects to build, 
test reports on new equip¬ 
ment, servicing tips, com¬ 


puter technology, and 
more. You find all the news, 
all the features, and you 
find them first in Radio- 
Electronics. Plus, you get 
specialized columns in ev¬ 
ery issue: Computer Cor¬ 
ner, Hi-Fi Lab Test Reports 
by Len Feldman, Jack 
Darr’s Service Clinic, Hob¬ 
by Corner, and the State- 
of-Solid-State, all written 
by experts, the outstanding 
authorities in the field. 

Don't miss a single issue. 
Have Radio-Electronics de¬ 
livered to your door, every 
month. Subscribe to Radio- 
Electronics today, and be 
assured of getting your 


copy of each issue before it 
runs out on the news¬ 
stands. Save money too. 
When you choose one of 
the subscription offers 
listed on the coupon below 
you can save up to $14.50 
off the newsstand price of 
Radio-Electronics. You save 
time, you save money, and 
you get the most inter¬ 
esting, most exciting and 
authoritative reporting of 
electronics news you’ll find 
in any magazine. Pick the 
plan you like best, and use 
the coupon right now to 
make sure you get all of the 
best—every issue of Radio- 
Electronics—every month. 


Mail to: Radio-Electronics SUBSCRIPTION DEPT., P.O. BOX 2520, BOULDER, COLO. 80322 


Save almost % off the newsstand. 
Indicate the offer you prefer: 


□ 1 Year—12 issues ONLY $7.77 

(Save $7.23 on newsstand or $2.21 off 
basic subscription price ) 

□ 2 Years—24 issues ONLY $15.50 

(Save S 14.50 on newsstand Of S3 50 off 
basic subscription price) 


Name 



Address 



City 


State Zip Code 



4HRA 


fice > Q Payment enclosed Q Bill me 

ssues ONLY $15.50 □ Check here if this is a new subscription. 

rssiand or $3.50 off Q Check here if you are extending or renewing your 

r,C0) subscription. 

Extra Shipping: Canada $3.00 per year, all other countries $5.00 per year. 


More Details? CHECK-OFF Page 118 


april 1979 


101 









CnUMUNUmi 


SOUND EFFECTS 


PO BOX 401244 


GARLAND TEXAS 75040 


NO COO S ADO JX I0» SNIBUNO -OAOtRJ UHWRllO. 

5fN0 CHECK ON NONE* • UR RCSIOtNTS ADO S% IAX ADO fSto. MANDt-iNG 
OR OCA OR CHARQC CARD NO -roRCI&N OR DC AS ADO 'OR.. 

PHONE ORDERS ACCEPTED ON VISA a MC __ 


4CX150 4CX1000 4 65 4-250 

4CX250 4CX1500 4-125A 4-400 

4CX300A 4CX3000 4-1000 

4CX350A 4CX5000 304TL 

4CX10.000 Can Tad — 

5CX1500 W2KUW 

Other tubes end Klystrons also wanted. 


DCO, Inc. 


lOSchuylor Avi 
( 201 ) 998-4246 


No. Arlington. N. J. 07032 
Evening* (201)996-6475 


G ROTH-Type 


COUNTS & DISPLAYS. 
YOUR TURNS 


• 99.99 

• One Hole 
Panel Mount 

• Handy Logging Area 
• Spinner Handle Available 
Case: 2x4". shaft V4"x3" 

Model TC2: Skirt 2-1/8"; 
ES Em Knob 1-5/8" 

SB.00 Model TC3: Skirt 3". 


Knob 2-3/8 


IR. H. BAUMAN SALES 

P.O. Box 122, Itasca, III. 60143 


PRICES 

POST 

PAIO 

TC2 - 

$8.00 

TC 3 - 

$8.75 

■ Spinner (S) - 

$1.00 

1 ADD 10 IS for Air 

or UPS 


WANTED FOR CASH 


Professionally Engineered Antenna Systems 

Single transmission line “TRI-BAND 1 ARRAY” 


MONARCH 

TB5EM/4KWP 


ILLUSTRATION BALUN 


ILLUSTRATION TRAP 


By the only lest that means anything 
on the air comparison . . this array con¬ 
tinues to outpertorm all competition 
and has for two decades Here's why 
. . Telrex uses a unique trap design 
employing 20 HiQ 7500V ceramic con¬ 
densers per antenna Telrex uses 3 opti¬ 
mum-spaced. optimum-tuned reflectors 
to provide maximum gain and true F/B 
Tri-band performance. 


For technical data and prices on com¬ 
plete Telrex line, write for Catalog PL 7 


STEP UP TO TELREX 
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flea . . 
market 


« 


[® 0 o I 


RATES Non-commercial ads 10c per 
word; commercial ads 60c per word both 
payable in advance. No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing). Repeat inser¬ 
tions of hamfest ads pay the non¬ 
commercial rate. 

COPY No special layout or ar¬ 
rangements available. Material should be 
typewritten or clearly printed (not all 
capitals) and must include full name and 
address. We reserve the right to reject un¬ 
suitable copy. Ham Radio cannot check 
each advertiser and thus cannot be held 
responsible for claims made. Liability for 
correctness of material limited to cor¬ 
rected ad in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TOrFlea Market, Ham 
Radio, Greenville, N.H. 03048. 


TRI-EX W-67 TOWER, motorized extension from 22 ft. 
(nested) to 67 feet. Also Drake remote antenna selector, 
Ham III rotator and Wilson 10/15 meter beam. Sell only 
complete package for $1995.00 or write and ask for de¬ 
tails on complete QTH. Write: F. Moller, Cathedral Rd. 
Rindge, N. H. 03461. 


VERY In-ter-est-ing! Next 3 issues $1. ’'The Ham Trader", 
Sycamore, IL 60178. 


QUALITY NEW COMPONENTS: »/< and Vi watt carbon 
film resistors; electrolytic, mylar, tantalum, disc capaci¬ 
tors; trimpots; miscellaneous other items including 
chassis and enclosures. Enclose 15c stamp for cata¬ 
logue. Midnight Engineering Group, P.O. Box 349, Gales¬ 
burg, IL61401. 


STAR TRONICS monthly picture flyer is full of parts and 
pieces for the builder. Cheap. Quality. U.S. only. Star- 
Tronics, Box 683, McMinnville, OR 97128. 


WANTED: Used Hy-Quad, also Ham II. All response 
answered. Frank 12552 West Mississippi Ave., Lake- 
wood, CO 80228. 


Foreign Subscription Agents 
for Ham Radio Magazine 


Ham Radio Austria 

F Bastl 

Hauptplatz5 

A-2700 Wiener Neustadt 

Austria 

Ham Radio Belgium 
Stereohouse 
Brusselsesteenweg 416 
B-9218 Gent 
Belgium 

Ham Radio Canada 
Box 114. Goderich 
Ontario, Canada N7A 3Y5 

Ham Radio Europe 
Box 444 

S-194 04 Upplands Vasby 
Sweden 

Ham Radio France 
Christiane Michel 
F-89117 Parly 
France 

Ham Radio Germany 
Karin Ueber 
Postfach 2454 
D-7850 Loerrach 
West Germany 


Ham Radio Holland 
MRL Ectromcs 
Postbus 88 
NL-2204 Delft 
Holland 


Ham Radio Italy 
STE, Via Maniago 15 
1-201 34 Milano 
Italy 


Ham Radio Switzerland 
Karin Ueber 
Postfach 2454 
D-7850 Loerrach 
West Germany 


Ham Radio UK 
P O Box 63, Harrow 
Middlesex HA36HS 
England 


Holland Radio 
143 Greenway 
Greenside, Johannesburg 
Republic of South Africa 


6 METER KW STATION Drake TR6, Excellent, Raytrack 
KW Amp Excellent, 26-60 Universal Foldover Tower 130' 
RG 17U Cable. Mast rotor and cable. $2000.00 Firm. (316) 
686-6288.9229 Lincoln Ct., Wichita, KS 67207. 


MOBILE IGNITION SHIELDING provides more range 
with no noise. Available most engines. Many other sup¬ 
pression accessories. Literature, Estes Engineering, 930 
Marine Dr., Port Angeles, WA 93862. 

2M REPEATER — New Spectrum Communications SCR- 
1000/PL. Purchased as back-up station. $1,000. Also, 
Cushcraft 8-pole antenna system, 12 dB off-set — 9 dB 
Omni add $125. Anytime. WA2CEB. Dennis. (716) 
648-4450. 


RECONDITIONED TEST EQUIPMENT for sale. Catalog 
$.50. Walter, 2697 Nickel, San Pablo, Ca. 94806. 


ADDS 980 CRT — less than 50 hrs run time, all manuals 
— graphics — editing, etc. Also KIM I ($75) and HT220 
synthesizer kit ($50). Make offer or will consider trades. 
Dave WA4IWA, 944 Hazel Court, Lilburn, GA 30247. (404) 
972-6459 (after 6 PM). 


SST ANTENNA TUNERS - your best buy. SST Elec¬ 
tronics, Box 1, Lawndale, CA 90260. 


ROHN TOWERS — Buy wholesale direct from distribu¬ 
tor. 20G sections $28.82 each, 25G sections $37.62 each, 
45G sections $57.20 each — 100 foot tower kit complete 
$646.02 — 40 foot free standing BX tower $179.45 — 48 
foot 25G foldover, freight paid $565.00 — Hill Radio, 
2503 G.E. Road. Bloomington, IL61701, (309) 663-2141. 

QSL CARDS 500/$ 10. 400 illustrations, sample. Bowman 
Printing, Dept HR, 743 Harvard, St. Louis, MO 63130. 


WWVB RECEIVER. The Elemek Model LXK receiver 
receives the 60 kHz WWVB signal and provides the fol¬ 
lowing outputs: 60 kHz and 100 kHz, phase locked to 
WWVB carrier, and the demodulated WWVB time code. 
Send for brochure describing the receiver to Elemek, 
Inc., 6500 Joy Rd., East Syracuse, N.Y. 13057. 


ELECTRONIC BARGAINS, CLOSEOUTS, SURPLUS! 

Parts, equipment, stereo, industrial, educational. Amaz¬ 
ing values! Fascinating items unavailable in stores or 
catalogs anywhere. Unusual FREE catalog. ETCO-012, 
Box 762, Plattsburgh, N.Y. 12901. SURPLUS WANTED. 

WANTED: Hilltop property near Pollock Pines, Califor¬ 
nia. WA6COA, 4 Ajax Place, Berkeley, CA 94708. 


FOR SALE: One G.E. Master Pro in outdoor cabinet with 
duplexer. B. M. Ellison, III, 222 Bramblewood, Summer¬ 
ville, SC 29483. 


REPLACE RUSTED ANTENNA bolts with stainless steel. 
Small quantities, free catalog. El wick, Dept. 324, 230 
Woods Lane, Somerdale, N.J. 08083 


EZ deals are the best! Try me and see for Yaesu, Drake, 
KLM, Swan, Cushcraft, DenTron, VHF Eng., ICOM, CDE, 
Hustler, Wilson and more. Cal), see or write W0EZ, Bob 
Smith Electronics, RFD 3, Hwy 169 & 7, Fort Dodge, IA 
50501.(515)576-3886. 


TEFLON CIRCUIT BOARD, double-sided 1 oz. copper. 
Approximately 3.5" x 5" .01 (thick) $5.00 ea., .032 (thick) 
$6.00 ea. postage paid. Master Charge, VISA, or check, 
S. S. Enterprises, 4335 e. 5th Anchorage, AK 99504. (907) 
333-7367. 


RTTY PARTS AND MACHINES: Model 28RO s, KSR’s, 
ASR’s, typing reperfs, TD’s. Gears — all machines. 
Underdome reperf for 28ASR, single-speed, $285.00 PP. 
Auto CR-LF non-overline kit for M28, $12.75 PP. M28 
stand-alone TD, single-speed, $170.00 PP. Model 15 
covers, gears, etc. 14TD, $50.00 PP. M14 keyboard typing 
reperf, $95.00 PP. Much more. Send SASE for complete 
list machines and parts. Lawrence R. Pfleger, K9WJB, 
1715 E. McPherson St., Kirksville, MO 63501. 


DRAKE 2B RECEIVER and matching speaker. Good con¬ 
dition — $125.00. Drake TV 1000 low pass filter. $10.00. 
Heath Kit tone patch $25.00. SBE 3 transceiver mint con¬ 
dition $150.00. Leon Fry WB6JTR, 239 61st Street, New¬ 
port Beach, CA 96223. (714)642-3573. 


RM-300 RTTY Modem, the complete TU and AFSK 
generator on one board. This modem featured Sept ’78 
Ham Radio. Complete documentation $2.00. RM-300 
Modem or RP-400 Power Supply board just $21.25. Com¬ 
plete RM-300 or RP-400 kit less PROM $71.25. PROM pro¬ 
grammed with your call $7.00. WA6DNR Eclipse Commu¬ 
nications, 5 Westwood Drive, San Rafael, CA 94901. 


FERRITE BEADS: w/specification and application sheet - 
12/$ 1.00. Assorted PC pots - 10/SI .00. Miniature mica 
trimmers, 3-40 pF. - 5/S1.00. Postpaid. Includes latest 
catalog. Stamp for catalog alone. CPO Surplus, Box 189, 
Braintree, MA 02184. 


WANTED: Motorola KXN 1024 and KXN 1052 channel 
elements. WA6COA, 4 Ajax Place, Berkeley, CA 94708. 


14 Pin DIP extender cable. 
36" long with MOLDED 
plug each end. Highest 
quality $2.00 ea. 



6 for $10.00 


Molded bridge rectifier. 100 
volt PIV @ 2 amps. 45c ea. or 
5 for $2.00 ppd. 


Photocell -- first quality plastic 
encapsulated. Dark resistance 
100 megohm; Lite resistance 150 
ohms. 20c ea. 6 for $1.00 ppd. 




Single RCA type jack. High 
q uality factory new. 15c ea. 

8 for $1.00 


7 segment display FND type. 
Cosmetic rejects. Common 
anode .5 high. Real nice. 

75c each 




Jumbo LEDs. .2 inch diameter. Color- 
Red. Prime factory units. Not seconds or 
retests. 20c ea. ppd. 


4PDT Relay, 12 VDC coil, Potter , 
Brumfield, 5 amp contacts, fac-f n #, 
tory new of course, a beauty. Also W i 
available with 24 VDC coil. 

$1.90 ea. ppd. 


Vertical Mount Trimmer Pots 
— All highest quality. No 
junk. 100 - 1000 - 2000 - 
5000 - 10K - 20K - 25K - 
50K-250K- 500K Ohms. All 
have thumbscrew adjust. 
Your choice 5 for $1.00 ppd. 



Highest Quality E. F. John¬ 
son Trimmer Caps. Hard-to- 
find P.C. board mount. 
.5-11 mmfd. No junk. 

90c each; 10 for $7.50 ppd. 



SUPER-BUY - 5000 mfd. @ 
jYiw 40 volt electrolytic cap. factory 
' ' new and complete w/all hard¬ 
ware. $1.35 ea. ppd. 


Just arrived — thousands ot ICs. Re¬ 
moved from sockets on new P.C. boards. 
All marked with standard numbers and 
in the 7400 series. Examples ot nos. are 
7486-7495-7496 etc. Chance of a life¬ 
time. Sorry no choice of numbers. We 
mixed them up. 50 tor $7.50 ppd. 

100 for $12.50 ppd. 


Transformer: 115V AC Primary, Secon¬ 
dary 17-0-17V @ 7 Amps. We tested 
and find good for 10 Amps intermittent 
duty. Ideal for 2M rigs! $8.00 ea. ppd. 


ALL ITEMS PPD USA 
SEND STAMP FOR LIST OF BARGAINS 
PA RESIDENTS ADD 6% SALES TAX 
FONE 412-863-7006 



nilElectronics 


12690 ROUTE 30 
NORTH HUNTINGDON, PA. 15642 
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The U. S. Callbook has nearly 
350.000 W & K listings. It lists 
calls, license classes, names 
and addresses plus the many 
valuable backup charts and 
references you come to expect 
from the Callbook. 


Specialize in DX? Then you’re 
looking for the Foreign Callbook 
with almost 285,000 calls, 
names and addresses of ama¬ 
teurs outside of the USA. 


U.S. Callbook Si5.95 
Foreign Callbook S14.95 

(Plus Shipping) 


Order Irom your favorite electron¬ 
ics dealer or direct from the pub¬ 
lisher All direct orders add SI.75 for 
shipping. Illinois residents add 5% 
Sales Tax. 


RADIO AMATEUR 

ca 

Depl. 




llbookmc 

E 925 Sherwood Drive 
Lake Bluff. Ill 60044 


MOBILE HF ANTENNA. 3 5 30 MH/ inclusive 750 watts 
PEP. center loaded coil tuned Irom the base, eliminat 
mg coil changing or removing Irom mount Less than 15 
to 1 VSWR on all ham bands $119 95 each contact 
your local dealer or order from Anteck. Inc . Bo* 543. 
Jerome. Idaho 83338 (208) 324-3400 Master Charge and 
VISA cards accepted Dealer inquiries invited 

TELETYPE EQUIPMENT for beginners and experienced 
operators RTTY machines, parts, supplies Beginner's 
special Model 15 Printer and demodulator $139 00 
Dozen black ribbons $6 50. case 40 rolls 11/16 perl tape 
$17 50 FOB Allantic Surplus Sales. 3730 Nautilus Ave , 
Brooklyn. N Y 11224 Tel (212) 372 0349 

FOR SALE OR TRADE like new in original cartons 1 
HAL RVD 1005 visual display unit. 1 HAL ST 6 RTTY Ter 
minal Unit (witn AK 1 AFSK OSC). 1 HAL RKB 2010 Key 
Board with 128 key extended memory key strokes Dual 
Mode lor CW. i MD 12 Modified Page Printer - Auto¬ 
matic Carriage Return. 1 Oscilloscope for Tuning. 1 
Complete set of technical manuals All for good video 
tape recorder oullil — Zeb Deville K5ISY — Box 4007 
Alexandria. LA 71301 (318)6400234 

RTTY - Bandpass active filler 2125/2295 Hz Kit $11 95. 
W/T$16 95ppd SASE lor into Nat Slinnette Electronics 
Tavares. FL 32778 

RTTY AFSK Modulator PC board See Feb 79 Ham 
Radio Drilled $5 00 F E Hinkle. 12412 Mossy Bark. 
Austin. TX 78750 

FREQUENCY ALLOCATION CHART See how the entire 

radio spectrum is used 2 kHz to 200 GHz Send $3 00 
Collins Chart Co.. Box 935. Coronado. CA 92118 

REPEATERS - Factory Built VHF Engineering. 4 uht. 1 
with P L Two in unopened boxes 1 220 MHz 2K Takes 
all WA6COA. 4 Ajax Berkeley. CA 94708 

THE MEASUREMENT SHOP has used/recondilioned 
test equipment at sensible prices, catalog 2 West 22nd 
Si Baltimore. MD 21218 

WANTED - Instructor Ham Radio N Y S Co-ed 
Children's Sleep-Away Camp Write Camp Kinder Ring, 
45 East 33rd Street. New York. NY 10016 

HAMS requesting our famous SHOOT THE BULL QSL 
Card, send yours & SASE K4NBN. Box 23413. Jackson¬ 
ville. FL 32217 

MANUALS for most ham gear 1937/1970 Send 25c for 
Manual Catalog HI, Inc , Box H864 Council Bluffs. 
Iowa 51502 

AUTHORIZED DISTRIBUTOR F9FT Antennas Micros 
wave Modules RIW Products' now landem reflector. 19 
element. 432 MHz Yagi — Radio Clinic — N2MB (former¬ 
ly WA2BIT) 212-327 4952 

WANTED 2 sets. TG5A Army field telegraph Paul 
Amber. 3807 Crooks Rd . Royal Oak. Ml 48073 

CLUB CALL PINS 3 lines 1*4 x 3V« $1 55 each Call, first 
name and club Colors — black, blue or red with while 
letters (Catalog) Arnold Lmzner. 2041 Linden Street. 
Ridgewood. N Y 11227 

ICOM211 Mint Condition $700 W4DGA (703) 273 8278 

SELL — Boonton 202D Signal Generator. Recondi 
tioned. $50 plus Iransp W6LGQ 34 Laurel Ave 
Petaluma. CA 94952 

PORTA PAK — Make your FM mobile a self contained 
portable Models in stock lor most popular makes 4.5 
amp hr model $67 50 9 amp hr $88 00 Charger included, 
shipping extra PO Box 67. Somers. Wl 53171 

WANTEO Radio transcription discs Any size or 
speed Larry W7FIZ Box 724, Redmond. Washington 
98052 

TECH MANUALS lor Govt surplus gear $6 50 each 
SP600JX. URM25D. OS 8A/U. TS 173/UR Thousands 
more available Send 50c (com) lor 22-page list W3IHD. 
7218 Roanne Drive. Washington. DC 20021 

TEST EQUIPMENT CATALOG listing used Tektronix. HP 
and GR equipment at bargain prices PTI. Box 8699 
White Bear Lake. MN 55110 Price $1 00 refundable with 
first order 

STOP LOOKING lor a good deal on amateur radio equip¬ 
ment — you've found il here — at your amateur radio 
headquarlers in Ihe heart ol Ihe Midwest We may not 
have a toll tree number but we'll save you more in the 
tong run' We are factory authorized dealers for Ken 
wood. Drake. Yaesu. Collins. Wilson. Ten Tec. Atlas. 
ICOM DenTron. MFJ Tempo. Regency, Hy Gain, 
Mosley. Alpha. CushCralt. Swan and many more Write 
or call us today for low quote and try our personal and 
friendly Hoosier service HOOSIER ELECTRONICS. P O 
Box 2001. Terre Haute Indiana 47802 (812)238 1456 


CURTIS LSI’s 
help you 



MORSE 


* 8044: Keyer-On-A-Chip* iHepuceiao<3i. S14 95 

«pt *75 MR. FW 76 OST Radio HUM 75. «pi HdM 77 7» 


* 8044 3; 1C.PCB.Socket.Manual.24.95 

* 8044 4; Semi-Kit.54.95 

* 8045: Morse Keyboard-On A Chip 1C . . 59.95 

* 8045 1; 1C.PCB.FIFO,Sockets,Manual 89.95 

* 8045 2; Semi Kit.159.95 

* 8046; Inslructokeyer-On-A-Chip 1C 49.95 

* 8046 1: Semi-Kit.79.95 

* 8047;,Message Memory-On A Chip 1C . 39.95 

* 8047 1; 1C.PCB.RAM,Sockets.Manual. 69.95 

(Mid SI 75 on above lor pottage and handling) 

EK-430; CMOS Keyer' iFM'7tosr).124.95 

IK 440A; Instructokeyer* (U«. 79 OST)... 224.95 

‘now with dath memory *> Hinder* 


System 4000 Ham Computer n« j«n it ostt (write) 



Curtis Electro Devices. Inc. 

Dept H (415) 964 3136 

Mi 4090. Mounted! Vww C* 94040 




U?8977A 


You can build abetter 
organ than you can buy! 

A magnificent Schober Electronic Organ 




What a marvelous way to pul your special 
talents to work’With our Schober Electronic Organ 
Kils and your skill, you can build yourself some 
very special satisfaction and a lifetime of great 
music' 

Schober Organs are literally far superior lo 
comparably-priced ready-made units You could 
actually pay twice as much and gel no better organ 
and miss the fun of assembling it yourself A PC 
board at a time component by component you'll 
assemble your own king of instruments And 
when you re done you II wish there was more lo 
do And Ihere is' For Ihen Schober will help you 
learn to play even if you've never played a note 
before' 

Schober Organ Kits range Irom $650 to 
$2850. and you can purchase in sections to spread 
costs out or have two-year lime payments 

Just send the coupon for Ihe fascinating 
Schober color catalog (or enclose $1 for a record 
that lets you hear as well as see Schober quality ) 


I The !IcJu fi ’t Organ Corp., Dept. HA-2 
| 43 West 61 si Street. New Yorfc. N Y 10023 

| D Please send me Schober Organ Catalog 
| Enclosed please find $1 OO lor 12-mch L P 
| record of Schober Organ music 


| NAME 



I 

■ ADDRESS ■ 

1 



i 

■ CITY 

STATE 

ZIP 

■ 
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CALL TOLL FREE 


1 - 800 - 228-4097 

Communications Center 

443 N 48th Street 
Lincoln, Nebraska 68504 
In Nebraska Call (402J466-8402 


Antenna Sale! 



HY-GAIN 


TH6DXX 

Super Thunderbird 

Regular 

$299.95 

Special 

$239.95 

18HT 

Hy-Tower 80-10M vertical 

Regular 

299.95 

Special 

239.95 

TH3MK3 

3 el. 10-15-20M beam 

229.95 

179.95 

18AVT/WB 

80-10M Trap vertical 

99.95 

79.95 

TH3JR 

3 el. 10-15-20M beam 

149.95 

129.95 

14AVQ/WB 

40-10M Trap vertical 

69.95 

57.00 

Hy-Quad 

2 el. 10-15-20M Quad 

229.95 

179.95 

12AVQ 

20-10M Trap Vertical 

39.95 

32.95 

205BA 

5 el. "Long John" 20M beam 

289.95 

229.95 

14RMQ 

Roof Mounting kit (verticals) 

33.95 

29.95 

155BA 

5 el. "Long John" 15M beam 

169.95 

139.95 

5BDQ 

80-10M Trap doublet 

89.95 

69.95 

105 BA 

5el;'"Long John" 10M beam 

119.95 

99.95 

2BDQ 

80-40M Trap doublet 

49.95 

39.95 

204BA 

4 el. 20M beam 

219.95 

179.95 

66 B 

6 el. 6M beam 

119.95 

99.95 

204MK5 

5 el. conversion kit 

99.95 

79.95 

203 

3 el. 2M beam 

15.95 


153BA 

3 el. 15M beam 

79.95 

69.95 

205 

5 el. 2M beam 

17.95 


103BA 

3 el. 10M beam 

54.95 

44.95 

208 

8 el. 2M beam 

25.95 


402BA 

2 el. 40M beam 

209.95 

169.95 

214 

14 el. 2M beam 

31.95 


BN-86 

Baiun for beam antennas 

15.95 

15.95 

LA-1 

Deluxe lightning arrestor 

59.95 

49.95 

TH2MK3 

2 el. 10-15-20M beam 

149 95 

119 95 







MOSLEY 

Regular 

Special 

Classic 33 

3el. 10, 15, 20 Mtr. beam 

304.75 

209.95 

Classic 36 

6 el. 10, 15, 20 Mtr. beam 

392.75 

269.95 

TA 33 

3 el. 10, 15, 20 Mtr. beam 

264.00 

189.95 

TA 36 

6 el. 10, 15, 20 Mtr. beam 

392.75 

269.95 

TA 33 Jr. 

3 el. 10, 15, 20 Mtr. beam 

197.00 

149.95 

TA 40KR 

40 Mtr. Add On 

119.95 

89.95 


CUSHCRAFT 


ATB-34 4 ele. 10, 15, 20 Mtr. beam 289.95 

ATV-4 10, 15, 20, 40 Mtr. Vertical 89.95 

ATV-5 10, 15, 20, 40,80 Mtr. Vertical 109.95 
ARX-2 2 Mtr. Ringo Ranger 39 95 

AR-6 6 Mtr. Ringo 36 95 

ARX-220 220 Mhz. Ringo Ranger 39.95 

ARX-450 435 Mhz. Ringo Ranger 39.95 

A144-11 11 ele. 144-146 Mhz. beam 36 95 


219.95 

69.95 

89.95 

32.95 
32.95 
32.95 

32.95 

30.95 

HUSTLER 


A147-11 11 ele. 146-148 Mhz beam 

A147-22 22 ele. Power Pack 

A144-10T 2 Mtr. "Twist" 10 ele. 
A144-20T 2 Mtr. "Twist" 20 ele. 
A147-20T 2 Mtr. beam 
A430-11 432 Mhz. 11 ele. beam 

A432-20T 430-436 Mhz. Beam 


3-TBA 

3 ele; 10, 15, 20 Mtr, beam 

259.95 

189.95 

4-BTV 

10-40 Mtr. Vertical 

99.95 

79.95 

5-BTV 

10-80 Mtr. Vertical 

134.95 

99.95 

RM-75 

75 Meter Resonator 

16.95 

14.50 

RM-75S 

75 Meter Super Resonator 

31.95 

27.50 

G6-144B 

2 Mtr. Base Colinear 

79.95 

59.95 

G7-144 

2 Mtr. Base Colinear 

119.95 

89.95 


Wl LSON 



System One 

5 ele. 10, 15, 20, Mtr. Beam 

274.95 

229.95 

System Two 

4ele. 10, 15, 20 Mtr. Beam 

219.95 

179.95 

System Three 

3 ele. 10, 15, 20 Mtr. Beam 

179.95 

149.95 

WV-1 

10-40 Mtr. Vertical 

79.95 

69.95 


18HT 


ROTORS 

Hamlll $125.00 T2X Tailtwister $199.95 Alliance HD73$109.95 
Call for prices on rotor cable, Coax, Towers, and Accessories. All prices do not include shipping. 

We carry all major brands of ham radios 
AT DISCOUNT PRICES 


JeANxAMERicAflo Yaesu — Kenwood — Drake — ICOM— Dentron — 

HHM Ten-Tec — Swan — Tempo — Midland — E.T.O. — Wilson 


masterrhargi^ 
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CONNECTORS 

1,1 '• 

V- 1 2N55B9 

.v.SE MT-7 2 

1 

UC-273U $2.50 

— --BNC F/HNC-P 

— :-9l4li $2.00 

-L. v ’ 2N5590 

y i case to-11/ 

1 

^ UHF F/tlHF-F 
PL-258 Sl. 5*i 

F/BNC-fl 

ft M9U 53. 75 

- LED 

// JUMBOS 

Y is o» n.oo 

100 FOR 47.95 

UG-146U $4. 75 

‘T f/uiif-m 

S4.75 

jn- RG8 Adapter 

UC-175 $ .25 

trrmSM HNC M CABLE 

16 »« 11-3?. 

BNC f- panel 
uc. 1094X1.00 

'* N" M CABLE 
uG-ZIB 42.9S 

" M" F PANEL 
UG 58 *2.2 5 

O exx 

y 

SO-2 39 65C 

PL-259 65C 

)/$6.00 MIX 4 MA* T T*H 

^ USED FANS 

100 CFM 
1ISVAC 

NY ION CAM Till 

# 

4 INCH 100EA *1.50 

6 INCH 100EA *2.SO 

TOGGLE SWITCH 

PC MOUNT OR PANEL 
MINI SP DT SWITCH 

25* 

Computer Grade 
capacitors 

I0,000uf 50v S2.95 

23.200UC 50v 3.50 

lOO.OOOuf lOv 

1N4007 IOC 



LI 

1 _ 

Touch-Tone Mount ng. 
BLACK only. y€i 

SO ohm COAX 

RG »74 U 

50 r T. *2. /5 

25A 

g 200 PIV 
$1.75 



ClLo, ^ 

.. -V^\ 

coax relay 

14 VDC S*» DT 

100 WATTS «F . . 4GH Z . 

2 RCA CONNECTORS. 1 
50239. PLUS SP ST, 20A 
CONTACT. ALL 1N AN EN 

.1 OHM 5 WATT 
RESISTORS 

s roe *i.oo 

>0 OHM 200 WAT! 

'■ IST ‘•♦•”ou«s ...« 

/ HIGH /\ 

/ V0LTAC.F / \ 

/ SUPPLY / > 

/ Q * - / / 

\ \ / 

?0K V. • 10 WATTS. 
49.95 

NICAD PACK ‘NEW 

10 ‘C* CEilS. 

RATEO AT 14VOL.1.2 AH. 

Ai 1U HR. RAIL. 

-- \ 

SI..SS \ 

/ \S———-/ 

( # NlCAO 

--^ 

VIJ3000 $2.25 


_/a 

■ c’$j{ /i 

•V/l : 


POWER SUPPLY MODULE 
RATED AT 12V ■ 2.SA. CAN 
H w MODI*1EO B» CHANCING 
THE Z ENE«. 

PARTSiA• JA DIODES.I 2.5A 

fuse. i-; 200 Mr a ssv cap, 

I |?V ZENER.I-PASS TRANS. 
WITH mEAT SINK. »*•«* 


[m 

p 

1 J 

n 


Marlin P Jones & Assoc 

PO BOX 9023 

Riviera Beach. Florida 

33404 

1105| 848-8236 
•Fla. residents add At sales tax. 

•MC i VISA accepted, please include expir¬ 
ation date and signature as on card. 

•Add $1.00 for order under $10.00. 

•Canada a Foreign orders please add suffi¬ 
cient postage. 

•USA orders please add 54 postage. 


BUY-SELL-TRADE: Send Si.00 lor catalog Give name, 
address and call letters Complete stock of major brands 
new and reconditioned amateur radio equipment Call 
for best deals We buy Collins. Drake. Swan, etc 
Associated Radio. 8012 Conser. Overland Park. KS 66204 
(913)381 5900 

DESK TOP CONSOLES ultimate operating convenience. 
Free brochure Thompson Electronics. PO Box 363, 
Westfield. IN 46074 


Coming Events 


ILLINOIS: 13th Annual Rock River Radio Club hamtest. 
Sunday. April 22. Lee County 4 H Center. South of Dixon 
Advance. SI.50. Gate. $2 00. Indoor facililies. camping 
area, tree coffee 6 donuts 7:30 to 8 30 AM Food 
available, prizes Talk in 146 52 simplex or WP9ADG 
Repeater 146 37 146 97 Advance tickets RRRC 
Hamfest. Chuck Randall. W9LDU. 1414 Ann Ave . Dixon. 
IL 61021 

NEW YORK STATE OSO party, sponsored by the Univer¬ 
sity ol Buffalo Amateur Radio Club. WA2NPQ, from 
1700Z May 6 to 0500Z May 7 and 1200 2359Z May 7 Sta 
lions may be contacted once on phone and once on CW 
on each band NY stations may work each other 
Mobiles/portables changing counties may be reworked 
Exchange consists ol report, serial number starting with 
001. and OTH (counties for NY. state/province for 
others). Suggested frequencies CW. 1810 3560 7060 
1460 2160 28060. Phone. 3900 7275 14285 21375 28550. 
Novice. 3725 7125 21125 28125 Score one point perQSO 
times the number of multipliers, states, provinces, coun¬ 
tries and NY counties tor NY stations, and NY counties 
for others (maximum of 62) This is the first time NY sta¬ 
tions may include counties in the multiplier total 
Number the first contact for each new multiplier A 
check sheet is required for stations making more than 
100 contacts Awards Logs must be received by June 16 
to qualify and entrants desiring results please send 010 
SASE Please also Include your name, address and coun¬ 
ty (if NY) Send all entries to Michael Bergman. WD2AJS. 
45 Swartson Ct Albany. NY 12209 

RADIO EXPO '79 September 15th and 16 th. 1979. Lake 
County Fair Grounds. Routes 120 and 45. Grays Lake. 
Illinois Manufacturers' displays. Ilea market, seminars, 
ladies programs Advance tickets $2 00 Write EXPO. 
P.O. Box 305. Maywood IL 60153 Exhibitors inquiries 
EXPO Hotline (312) 345-2525 

FLORIDA: The Daytona Beach Amateur Radio Associa 
lion s First Hamfest. May 12 and 13. Holiday Inn Surf 
side. Daytona Beach Advance registration $3 00 por 
family. $3 50 at door Indoor, air conditioned facilities. 
Drive on' ocean beach, nearby Bellair Shopping Plaza 
For info David Rosier. WA4ZTT. 1725 Hope Drive. Or¬ 
mond Beach. FL 32074. (904) 672 9536 

WASHINGTON: Pacific Northwest Hamfest. July 14 & 
15. HAM Inc . Box 7B442. Seattle. WA 98178 

NEW YORK: MARAC - ICHN convention. May 4. 5. 6. 
1979 in Albany, New York, and hosted by Russ Sawyer. 
W2UJ, Bruce Jacobs. K2QK. Cliff Miller. N2FN and 
Jerome Walsh. WA2LSU The purpose of the convention 
is to meet club members face-to-face and to raise funds 
for donation to a national charity. For information, write 
Jerry Walsh. WA2LSU. R F D 01, P.O Box 197B. Hudson. 
New York 12534 

SHIP ISLAND! The Magnolia DX Group with the support 
of the Mississippi Coas A R A plans to operate WN5IJZ 
from Ship Island during the 1979 CQWW WPX Contest 
This is the first ever operation from Ship Island. 12 miles 
south of Gulfport. Mississippi in the Gulf ol Mexico, and 
the-homeof historic Fort Massachusetts Operation will 
be multi-single on 80 through 10 meters Com 
memorativo OSL to all stations worked Manager 
N5FG/WB5HVY. Floyd Gerald. 4706 Washington Avenue 
Gulfport. Mississippi 39501 SASE please! 

ROCHESTER Hamtest & NY State ARRL Convention. 
May 25-27 Add your name to mailing list. Send OSL to 
Rochester Hamtest. Box 1388. Rochester. NY 14603. 
Phone (716) 424-1100 

INDIANA: Hamtest' Indiana's friendliest and largest 
hamfest Wabash County Amateur Radio Club's 11th an 
nual hamtest will be held Sunday. May 13. 1979. rain or 
shine, at the Wabash County 4 H Fairgrounds in 
Wabash Large flea market (no set-up charge), technical 
forums, bingo, free overnight camping, plenty of free 
parking, good food at reasonable prices. Only one ticket 
to buy Donation is $2.50 for advance tickets — $3 00 at 
the gate Children under 12 years old free For more 
information or advance tickets, write Dave Nagel. 
WD9BDZ. 555 Valley Brook Ln . Wabash. IN 46992 
S A S E Required 


FAST SCAN ATV 


ALL YOU NEED IN ONE BOX 



Show thr shack, home movies, (omputer names, etc. 
Connect to the ant. terminals of anv TV set. add a Rood 
4SO antenna, a c amera, and you are there . 

• H* Wjtls peak Kf output Specify 4 »4 Oor 4 19.25 MHz 

• SuU jmpr MHjod with plenty of mit gam for distance 
pick up 

• 8 MH/ tiandwidth high resolution necessary for com 
puter alphanumeric, and color 

• Tuneable converter rovers 420 lo 450 (Covers CH 2. II 

• Contains AC lo 12VDC regulated 1 AMI* power supply 

• Only $ 199 00 direct mail Check, Money Order. VISA 
Send >.A.S1. tor catalog of ATV Modules and PC Hoards 



HITACHI HV-62U TV CAMERA.$239 ppd. 

• Better than 500 line resolution 7 watts on I 17VAC 

• Small 4x2S/HxB in« hes. Can run on 12vdt @ 2 30ma 

• 10.0*Hi I automatic light compensation Lens included 
Send SASE »oc catalog of ATV and UHI products VISA or 
MC orders call (21 Jl 447 4565 


P.C. ELECTRONICS 


Maryann 

WB6YSS 


2522 PAXSON 
ARCADIA. CA 91006 


Tom 

W60RG 



July 28 thru August 10,1979 


Have trouble finding time to study for 
Upgrading? 

Do it on your vacation at the 

OAK HILL ACADEMY 
AMATEUR RADIO SESSION 

20 years of successful teaching 

Two weeks of intensive code and theory 
starting at your level. 

Classes from Novice thru Amateur Extra 

• Expert instructors 

• Friendly surroundings 

• Excellent Accommodations 

C. L PETERS. K4DNJ, Director 

Oak Mill Academy Amateur Radio Session 

Mouth o( Wilson. Virginia 24363 

Name Call 

Address 

City/State/Zip _ 
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CASSETTE CONTROLLER 


The Incredible 


Pennywhistle 103 


$139.95 


Transistor Checker 


— Completely Awmbltd - 
- Battirry Operated 

Tha ASI Trefttrtto» Check*# it cap 
*t>le o• checking a mule range ol 
• *#«»••»o» lyptt. Pint' in circuit ' 
or out o' circuit To operate. 
».mply plug the ti«ntuiar to h« 
checked into the front panel 
locket, o» connect it with |h* alh 
oator clip test laaiH provided 
The unit lately and automatically 
idemifiat low. medium end high 
power t*Nt* and Nf*N traniittort 
S./e W e M 2' 

"C~ CwH bat Iffy not included 

Trans-Check s 29.95 GQ. 


MICROPROCESSOR COMPONENTS 


eeaoA 

■ai«* uma sumwr otmas- 

enj 

S l» 

Ur? 

• M W Ckgv 

sa 

eir 

Pn*kifv iHN»«rigr Com 5 

S95 


Ol OivlKvu. fhvi !)■«•• 

S 49 

tm 

Ooc» li»wiK« Cjrur- 

1 *5 

1721 

M Draw 

)4» 


Sf«r" Cw»«o» P*. War 

5to 

CM 

'>«** Caa-aRr 

y« 

CV 
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Custom Cables & Jumpers 


#1 

# 

a 



DB 25 Series Cables 

Part No 

Cable Length 

Connectors 

Price 

I)B?SP 4 P 

4 Ft 

? DP25P 

515 95 ea 

DB25P4 S 

4 Fl 

1 DP25P 1 ?5$ $16 95 ea 

DB25S 4 S 

4 11 

2 DP25S 

$17 95 ea 


Dip Jumpers 


DJ14 1 

1 It 

t 14 Pm 

St 59 ea 


1 11 

t 16 Pm 

1 79 ea 

DJ24 1 

1 ft 

1 ?4 Pm 

2 79 ea 

DJ14 1 14 

1 It 

? 14 Pin 

2 79 ea 

DJ16 fl 6 

1 II 

? 16 Pm 

3 19 ea 

D3241-24 

1 ft 

2 24 Pin 

4 95 ea 

1 or Cuxtom CaBItt 4 Xmaxri 

$•• JAMLC0 1 I 7 « Catalof > 9 i nr 


TRS-80 16K Conversion Kit 

Expand your 4K TRS-80 System to 16K Kit 
comes complete with 
• 8 each UPD416 (16K Dynamic Rams) 

' Documentation lor conversion 

TRS-16K $115.00 

Special Offer - Order both your TRS -16K and the 
Sup R MOO II Interlace kit together (retail value 

$144 951 for only $139 95 


Pl 1 ^! Solar Cells 
'jiilij'l^ t; 1 ~J 1 2x2cm 

•0 4 volts ^ an Jdded in series lor 
higher voltage or parallel for 
• 100m A higher current 

. 41 MW oSC 2x2 SI. 95 ea. or 3/S5.00 


Magnetically 

Activated 

Switch 

— 1 Tha 97E.OOOO J u a i.ngia 
— noli normally cloxatl iwilch 
Whan th# mtgnel »l angagad. 
tha circuit <• open Thu 
•witch it only iwitahi* tor uta 
•n non magnatir. doori and 
windowi 

*9250 0002 2/SI 00 


Ida* tor um with the TRS 80 


Ttuo Jac» mitrtjcg Ip any 
computer tyitf m rgquiirng « 
ramoia control ol cnutir I —^— 1 


W 100 MHz 
■S 8-Digit 

Counter 

• ion! earn*' \ a«<«t • 

* BaPr-a. HO c* :m mW 

- 

me ov-* 

• 7 Ilh pern- I.W. 

"" $134.95 


ACCESSORIES FOR MAX 100 

Maori* Chart*# IhmiMtor 

mt kw- trow car su»h am* im 

Chary** •(limtut** 


:sb Mini-Max 6 Digit 50MHz Frequency Counter 

a Guaranteed frequency range o* 100 Mi lo SO MM; 
a full 6 digit display arm antiglare t»ndo» 

% • fyWy automatic range pointy dope inggei input lev* wnttfimg not raouned 

I • LMd /ru WankF-hJ All zeros io (he of fhe hr« non -z*ro digit art Wanked Mlo Hertr 
I and Mega hertz itaomai puma amomjnato kght up **m the und u turned on 
a Bum tn inpul owntWag* protect ton 
•• Uie 9V Binary «>. 110 22OV pop* 

IZT MINI-MAX S89.95 


63-Key Unencoded Keyboard 


Thu is a 63 My. terminal keyboard newly manufactured by a 
large compute* manufacturer It is u non coded wtih SPST keys 
unattached to any kind ol PC board A vervsobd molded plastic 13 
i 4 base suits most application INSTOCK £29 95/each 


Hexadecimal 

Unencoded 

Keypad 

!9key Mb includes 4 10 keys 
ABCOtf and 2 optional keys and a 
Shin key $10.95 each 


S29.95/each 


moo onto -US Funk M, ££ 41 c 

California Residents - Add 6% Sales Tai 


• 


lameco 


ELECTRONICS 


PHONE 
ORDERS 
WELCOME 
(4151 592 8097 


MAIL OHDI.H H I CTKOMCS WOKI DWIDI 

10Z1 HOWARD AVENUE. SAN CARLOS. CA 94070 

ADVERTISED PRICES GOOD THRU APRIL 


REMOTE CONTROL 
TRANSMITTER * RECEIVER 


INSTRUMENT/CLOCK CASE 


PART NO: IN-CC $3.49 each 


UHF Channel 33 TV Interlace Unit Kit 

WiUe Band BlW or Color System 
-— a. * Converts TV 10 Video Dtsolsy im 
nome compotets. CCTV camera, 
Apple II works wilt. Ciameco Oar 
“ her SOI ZO. IRS BO. Chelleoger 

1 

. « MOD II rs prCune) 10 Cnannel 33 

(UHI) 

q * Indudes coaxial cable and antenna 

transformer 


MOD II 


$29.95 Kit 


PART NQ. „„„ „ c 
RS-232CC $89.95 i 


AC Wall Transformer 


tdMi tor um •*> 
Clock! poatr 
lupplics Of anv 
Dint* tv»« of Ac 


COMPUTER CASSETTES 


RS-232 CONTROL CENTER 

Plug in youi modem, computet 
prom programmer, ^ 

ipimm.il nrirtlur air * 


|Kom programmer, 
-terminal. printer, etc 
and selectively control 
data flow. 


This case is an infection molded 
unit mat rs ideal for uses such 
as UVM COUNTER 01 CLOCK 
cases II has dimensions of Ah' 
in length by 4 in width by 
1-9 16'm heiQht It comes 
complete with a red herd 


in put 

117V/60H/ 
117V 60Hz 


Ompui 

I? VAC 250mA 
1? VAC 500mA 


Pitt* 
S3 95 
$4 95 


Model 2800 
S99 95 


Accessaries 


AC Adapter BC 21 S9 00 
Rechargeable 
Batlines BP 26 20 00 

Carrying Case 1C 21 7 50 


6 EACH 15 MINUTE HIGH 
QUALITY C 15 CASSETTES 
PLASTIC CASE INCLUDED 
12 CASSETTE CAPAC4TY 
ADDITIONAL CASSETTES 
AVAILABLE #C 15 $7 50 ea 


CAS-6 

$14.95 

(Case and 6 Cassettes I 


:k 


mean* 


More Details? CHECK-OFF Page 118 
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GALL 

TOLL 

FREE 

For the best deal on 

• AEA • Ameco • ASP • Atlas ji 

• Belden • Bencher • Bird 

• CDE • CIR • CES • Cushcraft 

• DenTron • Drake • Hy-Gain 

• Icom • KLM • Kenwood 

• Larsen • MFJ • Midland 

• Mosley • NPC • Newtronics 

• Nye • Palomar • Regency 

• Shure • Swan • Standard 

• Tempo • Ten-Tec • Tonna 

• Transcom • Wilson • Yaesu 


NEAR CHICAGO? 

COME IN AND SEE US! 



Tim WB8SBL and Mike WN9ANF 
serving you! 



CALL TOLL FREE 

for the Erickson price! 

OursiOE Illinois I0OO) 62 I 5802 


BHPJ 9 30 5 30 Mon . Tuts . Wtd & Fri 
9 30 9 00 Thursday 
9:00-3 00 Siturdiy 


ERICKSON 

COMMUNICATIONS. INC 

0456 N MILWAUKEE »VE 

CHICAGO II 60630 13121 631-5181 


ILLINOIS: Kishwaukee Radio Club and DeKaib Co 
Amateur Repeater Club s 21 st annual indoor/outdoor 
hamfest. Sunday. May 6. 8 00 AM to 3 00 PM Notre 
Dame School. Gurier Road. DeKaib Tickets SI 50 ad 
vance. $2 00 door Indoor tables available, own tables 
Iree. outdoor setup free Talk in 146 13/73 and 94 
simplex For into SASE to Howard WA9TXW. PO Box 
349. Sycamore. IL 60178 

ILLINOIS The Moultrie Amateur Radio Klub s I8th an¬ 
nual hamfest April 22. Moultrie County 4-H Center 
Fairgrounds. Cadweit Road. Mattoon indoor/outdoor 
flea market Talkin 146 94 ana 146 055/655 For info 
MARK. Box 327. Mattoon. IL 61938 

INDIANA The Cass County Amateur Radio Club s sec 
ond annual hamfest Sunday May 6. from 7 00 AM to 
4:00 PM at the 4 H Fairgrounds Rain or Shine Go North 
to Logansporl on Highway 25. turn right at road 100, 
follow OSY signs Advance tickets SI 50. S2 00 at gate 
Outside setup free, undercover Si 00 Bring your own 
tables Free overnight camping plenty ot refreshments 
Talkin 146 52 and LoQansport Repeater 147 78 18 
Write to K9DVL Dave Rothermel. RR 4 Box 146 G. 
logansporl IN 46947 

CALIFORNIA. The 37th Annual Fresno hamtest May 
11-13. Sheraton Inn, Clinton and Hiway 99 Technical 
talks, swap tables. Ilea market transmitter hunt on 2 
meters (146 52) QLF contest, exhibits. prizes Prime rib 
banquet Registration with eligibility for pre registration 
prize. $17 00 before April 27 $19 00 and no pre reg prize 
after that date Talk m on 146 34-146 94 For info Fresno 
Amateur Radio Club. P O Box 783. Dept HF. Fresno. CA 
93712 

KENTUCKY HAM O RAMA - Sunday. May 20, at Boone 
County Fairgrounds. Burlington. Kentucky 10 miles 
South I 75 of Cincinnati. Ohio Major and hourly door 
prices included with S3 00 gate ticket Info N K A R C . 
Box 31. Ft Mitchell. KY 41017 

MASSACHUSETTS: South Shore Repeater Association's 
4th annual Ham Auction Saturday. April 21. Central 
Junior High School. Broad Street Weymouth. 12 Noon 
Doors open 9 AM Club share 10%. refreshments, door 
prizes For info South Shore Repeater Assn , Town Hail 
Annex. 402 Essex St Weymouth MA 02188 

MASSACHUSETTS: Central Mass Amateur Radio 
Association s auction and flea market. April 27. 7 30 PM 
Doors open 6 00 PM Main South American Legion Post 
341. Mam Street at Webster Square. Worcester Auction 
rates — 15% toCMARA. Flea Market tables $5 00 Door 
prizes, rattles refreshments Taik-in 146 37 146 97 and 
52 direct For into Rene Brodeur. WA1LEA (617) 
753^7480 and Dave Penttila. K1 COW. (617) 885 4995 

MASSACHUSETTS: The Wellesley Amateur Radio Socie 
ty's annual auction. Saturday. April 7. 11.00 AM (doors 
open 10 00 AM). Wellesley High School Cateteria. Rich 
Street. Wellesley Talk in on 96/36. 63/03. 04/64 and 52 
Contact Kevin P Kelly. WA1YHV. 7 Lawnwood Place. 
Charlestown. MA 02129 

MASSACHUSETTS The Hampden County Radio 
Association's annual tlea market. Friday. May 4. Feeding 
Hills Congregational Church, intersection ot Routes 57 
and 187. west ot Springfield $2 00 per table, no admis 
sion tee Doors open 7 0C PM Refreshments available 
For info Andy Bouchard. WB1BZW — (413) 786-2301 

MICHIGAN: South Eastern Michigan Amateur Radio 
Association s 21st annual hamtest. April 8. 8 00 AM to 
3:00 PM EST. South Lake High School. 21900 E Nine 
Mile Road at Mack Avenue. St Clair Shores For info 
SEMARA Mark C Wilke WD8RDA, 171 Merriweather 
Rd . Grosse Pomte Farms. Ml 48236 

MICHIGAN: The Wexaukee ARA s 19th annual Swap and 
Shop. Saturday May 19 9 00 AM 4 00 PM. National 
Guard Armory. 415 Haynes St. Cadillac Tickets $2 00. 
free parking Talk m on 146 37/97 Info from WD8RZL 

MISSISSIPPI: The Jackson Amateur Radio Club's annual 
hamfest. April 21 and 22. Manhattan Academy gym 
nasium. 5055 Manhattan Rd . Jackson For info JARC, 
Box 8371. Jackson. MS 39204 or call MS Sideband Net 
daily. 3987 5. 2345 GMT 

MISSOURI: Central Missouri Radio Association’s fourth 
annual hamfest April 7. Cosmo Recreation Center. 1507 
Business Loop 70 West. Columbia FCC exams, forums, 
ladies' programs, flea market, prizes Open for exhibitors 
April 6. 7 9 PM. April 7. 6 30 AM Reserved commercial 
space. $15 00 per table For Info write C M R A P O 
Box 283. Columbia. Missouri 65201 

MISSOURI: The PHD Amateur Radio Associations 
tenth annual hamfest. Saturday and Sunday. April 21. 22. 
Kansas City Trade Mart Kansas City Downtown Airport, 
tree parking. Display booth space. $15.00 single. $25 00 
double 11.00 AM to 5:30 PM Saturday 10:00 AM to 5:00 
PM Sunday Set up beginning 9 00 AM Saturday PHD 
ARA. P O Box 11. Liberty. MO 64068 


SECURITHON CW IDENTIFIERS 


1 

A 


MODEL 97812 


PREPROGRAMMED MEMORY ID’ers 
MODEL 97812 — multi mode MCW IDer • 
adjustable audio level • programmable code 
speed tone & repeat interval • manual auto & 
semi auto modes • for repeater, base or mobil 
operation • 1 8" x 3 6* PCB $44 95/kii*. 
$64 95/assembled* 

MODEL 11764 — continuous MCW ID er 
with PTT control • adjustable audio level • pro¬ 
grammable code speed, tone 6 repeat interval • 
1 7* x 3'PCB $34 95/kit* $49 95/assembled* 

MODEL 97710 — manual CW IDer • pro¬ 
grammable code speed • ID s upon request • ideal 
for contesting or low band CO s • 1 5' x 2.2* 
PCB $29 95/kit*. $39 95/assembled* 

MODEL 11765 — beacon CW IDer • pro 
grammabie code speed • great for 1750 meter 
band • 1 3' X 2' PCB $24 95/kit*. 
$34 95/assembled* 



(254 bit memory, standard on above iD era 510 bit 
memory version on Models 97812E A 97710E $15 00 
additional Additional pre programmed memory ele 
ments available Commercial lu ers available ) 

MODEL 12751 — field programmable auto 
MCW ID er • 110 bit memory • closeout on remain 
•ng stock $29 95/kif — only 


'Include $3 shpg/hdlg . 
6% tax CODs accepted 
3 weeks on personal 
checks Write for addi 
tionai information 
Phone (408) 294 8383 


$5 foreign CA res add 
Send check or MO. allow 

Securitron Co. 

P. O. Box 24899 
San Jose. Ca 95154 


DAMES COMMUNICATION SYSTEMS 


Ham Gear 

Collins 51J4. general coverage receiver $595 

Collins 518 F2 power supply, new. In box $275 
Collins KWM2A Iransceiver. exc rnd $1375 

Collins 75A4 ham receiver, vy good $425 

Collins 31284 Sla Cnll rd exc $250 

Collins 312B5. Vlo Console exc $550 

Collins 75S3C. rnd. exc $1250 

Collins 180S1. antenna tuner $295 

Collins 30L1.vygd $595 

Collins 516F2. power supply $175 

Collins R-390A rcvrs. overhauled exc cond 

call lor quote 

Collins 51S1.2-30 MHr rcvr Special 

Hammarlund SP-60DJX. rcvr $395 

Collins CP-1 Cryslal Pack $195 

Racal 6217E. 5-30 MHr receiver $1350 

Collins 32S3 ham transmitter, vy gd $650 

Harrison0-20volt/1 5amplabpwrsupplies.es $45 
Johnson 2kw Matchbox w/swr meter $195 

Test Gear 

HP-302A wave analyzer $375 

Boonton Radio 225A sig gen , 10-500 MHz $495 
HP-200C0 wide-range oscilloscope $150 

Measurements Model 80. 2-400 MHz $295 

Measurements Model 658 signal generator $295 

HP-202H 54-216 MHz AM/FMsIg gen $695 

HP-6080 10-420 MHz sig gen $550 

Tek 584 storage scope, w/plug ins $695 

Tek 545 30-MHz scope $395 

Tek 531A scope.exc $350 


Tek 851 digital tester new. w/access call lor quote 

We stock Amateur and Professional 
equipment from manufacturers such 
as Collins, Hewlett-Packard, etc. 

All equipment sold checked 
and realigned 
Write lor free catalog. 


201-998-4256 
10 SCHUYLER AVENUE 
NORTH ARLINGTON. N. J. 07032 
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(Please Pf no 


Name 


The latest in micro-computer books that people waited in line to buy! 


AVAILABLE FOR THE 
FIRST TIME BY MAIL! 
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YOURS TO EXAMINE 
AT NO RISK 
FOR 15 DAYS 


Clip Out-Mail Today! 

YES -Please send me the book(s) indi¬ 
cated below. It I'm not completely satisfied, I 
may return any or all within 15 days of receipt 
lor full credit or refund Add sales tax where 
applicable 

□ 21313 □ 21539 □ 21538 

□ 21486 □ 21541 tl 21035 

□ 21500 □ 21537 □ 21398 

□ 21524 □ 21545 

□ I have checked 3 or more titles and de¬ 
ducted my 10% savings. 


Address 


9 State Zip Code 

□ Check □ Money Order □ Master Charge 

I D Visa/BankAmericard 
Exp. Date- 

I Account No _ 

Interbank No -----_-- 

317 (Master Charge only | MN52 

I Signature:_ 

Mmnhxn credit cam purchase S)0 00 


I MAIL TO am 

Howard W. Sama & Co., Inc. , 

VJ 4300 W 62nd St ■ 

Indianapolis IN 46206 _ 

Prces subject to change 6 months after issue dale ( • 


NO RISK 
OFFER! 


CMOS Cookbook 

By D Lancaster 

What CMOS is. how it works. & how to power, 
use. test & interface it. etc With mmicatalog oi 
over 100 devices. 416 pgs #27398 $10.50 


More Details? CHECK - OFF Page 118 


TV Typewriter Cookbook 

By D Lancaster 

Covers tvt terms, principles, configurations, 
memories, system design, cursor & update 
circuitry & techniques, hard copy, color 
graphics, keyboards & encoders 256 pgs 
021313 $9 95 


Getting Acquainted with 
Microcomputers 

By L Frenzel 

Explains basic concepts, definitions, organi¬ 
zation. architecture, operation, software, pro¬ 
gramming & personal computing With exper¬ 
iments lor self-education 288 pgs 
02148 6 $8.95 


Z-80 Microcomputer Handbook 

By W Barden. Jr. 

All about the Zilog Z-80, a very sophisticated 
microprocessor its hardware, its software, 
and microcomputers built around it 304 pgs 
021500 $895 - 


The Cheap Video Cookbook 

By D Lancaster 

A complete guide to super-low-cost al¬ 
phanumeric & graphic microprocessor-based 
video displays, with construction details on a 
seven 1C circuit—& much more 1 256 pgs 
021524 $5 95 ^ 


Design ot Active Filters, with 
Experiments 

By H. Berlin 

An intro to the theory, design & use ol active 
filter circuits using the 741 op-amp chip and 
no complex math Many experiments, exam¬ 
ples 240 pgs 021539 $795 


8080(8085 Software Design 

By C. Titus, P Bony, D Larsen & J Titus 
Offers basic & advanced instructions for as¬ 
sembly language programming Covers 
mathematical manipulations, number-base 
conversions, decoders, arrays, etc 336 pgs 
021541 $9 50 


Design of OP-AMP Circuits, with 
Experiments 

By H Berlin 

The fundamentals of operational amplifier de¬ 
vices (e g., 741 & 3900) in linear amps, dif¬ 
ferentiators. filters 8 nonlinear amps 35 exper¬ 
iments. 224 pgs 021537 $7.95 


Design of Phase Locked Loop 
Circuits, with Experiments 

By H. Berlin 

Details the design of the basic PLL circuits, 
detector, phase comparator & voltage- 
controlled oscillator circuits. 15 experiments 
256 pgs 021545 $8 95 


5S5 Timer Applications Sourcebook, 
with Experiments 

By H Berlin 

Deals with the many uses of the 555 timer 
"chip’—lor timing, signal generation, voltage 
regulation, control, sequencing 15 experi¬ 
ments 160 pgs 021538 $5.95 


TTL Cookbook 

By D Lancaster 

Explains whal transistor-transistor logic is. 
how il works & how to use it for a digital 
counter & display system, electronic stop¬ 
watch, digital tachometer, voltmeter, etc 336 
pgs 021035 $9 50 


“HOT" NEW BOOKS FOR 
CROCOMPUTER PROS! 








CAREER OPPORTUNITY 

We are a leading manutacturer ol auto¬ 
mated material handling systems, and 
presently have openings lor technicians 
and field service engineers having a 
good working knowledge of electronics 
and mechanics. Will be working with 
servo control, guidance systems and mi¬ 
croprocessors. Good benefits and more 
Call (312) 272-2300 or write to 

BARRETT ELECTRONICS CORP. 

630 Dundee Road 
Northbrook. Illinois 60062 
Attn: Wally Mitchell WA9E0P 


SIGNAL 

GENERATORS 

RECONDITIONED 
AND LAB CALIBRATED 


AN/URM-25. 10 KHZ THRU 50 MHZ. AM/CW 
MODULATION 400 & 1 KHZ. RF OUTPUT 0-2V 
0R0 IV PRECISION 50 OHM STOP ATTENU¬ 
ATOR .$285.00 

TS-497/URR, 10 KHZ THRU 50 MHZ. 
AM/CW 0-100.000 MV, 2 THRU 400 MHZ. 
MILITARY VERSION OF MEASUREMENTS 
MODEL 80 225 00 

TS-510A/U RANGE 10 MHZ THRU 420 MHZ 
OUTPUT VOLTAGE 5V to IV. MODULATION 
400, 1000 HZ BUILT-IN CALIBRATOR, AM. 

CW. PULSE . 425.00 

SG-12/U RANGE 20 MHZ THRU 100 MHZ IN 
5 RANGES. BUILT-IN FM MODULATION. CAL¬ 
IBRATED OUTPUT METER AND DEVIATION, 
CRYSTAL MARKERS . 185 00 

SG-3/U RANGE 50 THRU 400 MHZ IN 3 
BANDS RF OUTPUT IV, VARIABLE 50 OHM 
ATTENUATOR. FM DEVIATION 0-150 KHZ IN 
3 RANGES 385 00 

SG-24/TRM-3 SWEEP SIGNAL GENERATOR. 
RANGE 15 THRU 400 MHZ. FM. AM. CW 
OUTPUT. FM DEVIATION, BUILT-IN OSCILLO¬ 
SCOPES FOR OBSERVING WAVEFORMS. 
CRYSTAL MARKERS 265 00 

COLLINS 479T-2 VOR/ILS, RANGE 
108-135 9 MHZ AND 329 3 TO 335 MHZ 
OUTPUT SIGNALS INCLUDE VOR, LOC. 
GLIDESLOPE AND 1000 CPS, OPERATES 
FROM 28 VDC AIRCRAFT OR BENCH POWER 

SUPPLY. 225.00 

TS-621/URM 52 RANGE 3 8 THRU 7 GHZ. 
SAME AS HP618B. CW. PULSE. FM. SQUARE 

WAVE. 285 00 

TS-403/URM-61 RANGE 1800 THRU 4000 
MHZ. FM. CW, PULSE. SQUARE WAVE. 
MILITARY VERSION OF HP616A 285 00 
TS-418/URM-49. RANGE 400 THRU 1000 

MHZ AM. CW OR PULSE. 145 00 

TS-419/URM-64, RANGE 900 THRU 2100 
MHZ CW OR PULSE EMISSION 165 00 

SG-66/ARM 5, VOR GENERATOR RANGE 108 
THRU 132 MHZ. MILITARY VERSION ARC 

H-14A . 285 00 

SATISFACTION GUARANTEED OR MONEY 
REFUNDED SEND CHECK. M C OR VISA. 
FOB OTTO. N. C . PHONE BILL SLEP (704) 
524-7519 


LECTRONICS 




P.0 BOX 100, HWY. 441, DEPT HR 
OTTO, NORTH CAROLINA 28763 


NEW ENOLANO: The Hosstraders Net will hold its Sixth 
Annual Tailgate Swaplest. Saturday, May 12. at the Deer 
field. New Hampshire, Fairgrounds (covered buildings in 
case of rain) Admission one dollar, no percentage or 
commission, commercial dealers welcome at same rate 
Excess revenues benefit Boston Burns Unit of Shnners 
Hospital for Crippled Children Last year we donated 
$1140 50 Talk-in 52 and 146 40^147 00 Questions about 
New England s biggest flea market 7 SASE to Joe 
DeMaso K1RQG. Star Route Box 56, Bucksport. ME 
04416. or Norm Blake. WA1IVB. P O Box 32. Cornish. ME 
04020 

NORTH CAROLINA The Raleigh Amateur Radio Socie¬ 
ty's 7th annual hamfest. April 22. 9 00 AM. Crabtree 
Valley Mall. US 70 West. Raleigh $3.00 admission Many 
prizes First prize: Kenwood TS520S or ICOM 211 and 
others Covered flea market, nearby motels and 
restaurants, hospitality room Saturday night Talk-in 
Saturday and Sunday. WR4ACF (146 04/146 64) and 
WR4AOE (146 28/146 88) For info RARS Hamfest. PO 
Box 17124 Raleigh. NC 27609 

NORTH CAROLINA: The Durham F M Association s an 
nual Durhamfest. Saturday and Sunday. May 19 and 20. 
South Square Mall. Durham Prizes, exhibits, programs 
Shopping malls for XYLs. Sunday, ladies s bingo Free 
tailgating spaces, covered flea market $3 00 general 
ticket Vendors and dealers included Harmonics and 
unlicensed XYL s free Power available Talk in 
147 825-225. 146 34 94. 222 34 3 94 For info DFMA 
Box 8651. Durham. NC 27707 

OHIO: F M B*A*S*H, Dayton. April 27. 1979. Friday 
night ol DAYTON HAMVENTION Social evening for 
hams and friends. 8 PM til midnight. Dayton Convention 
Center. Mam at Fifth Street Admission free Sand 
wiches. snacks and C O D bar available TV personality 
Rob Reider. WA8GFF. and his group will present a super 
show and there will be drawings for many fabulous 
prizes including a complete Drake UV-3 with 144. 220 and 
440 MHz synthesized modules, power supply, encoder 
mike and antenna For further information contact 
Miami Valley F M Assn . P O Box 263. Dayton. Ohio 
45401 

OHIO: The Dayton Amateur Radio Association's 
Hamvention. April 27. 28 and 29. Dayton Hara Arena and 
Exhibition Center Prizes, contests, banquets Radio 
Amateur of the Year award Flea market hours Satur 
day — 6 AM to 5 PM Sunday — 6 AM to 4 PM Own 
tables Space $10 00 oa advance. $12 00 ea door Max 
imum four spaces For additional information, resorva 
tlons. accommodations Dayton Hamvention. P.0 Box 
44 Dayton. OH 45401 (513) 293 0459 

PENNSYLVANIA Fifth Annual Northwest PA hamfest. 
Saturday. June 9. 1979 Crawford County Fairgrounds. 
Moadville. PA Note date change Gates open at 8 00 AM 
Bring your own tables $2 00 in. $1 00 out to display 
$2 00 admission Hourly door prizes, refreshments, com¬ 
mercial displays welcome Talk in 04/64 , 81/21, 63/03 
Details CARS. PO Box 653. Moadville. PA 16335 
Attention Hamfest Committee 

PENNSYLVANIA: The Annual Reading Radio Club 
hamfest. Sunday. May 27. 9.00 AM. Hamburg Field 
House, Hamburg Door prizes, food, tailgate sales, 
dealer space available, rain or shine Talk-in on 31/91 and 
146 52. For info. Reading Radio Club. PO Box 124. 
Reading. PA 19603 

PENNSYLVANIA: The Penn Wireless Association's 
Tradefest 79. April 1. BOO AM (7 00 AM for setup). 
National Guard Armory. Southampton Road and 
Roosevelt Bivd . Philadelphia Display space $3.00 ea in¬ 
cludes one chance towards prizes 

PENNSYLVANIA: The Warminster Amateur Radio Club s 
Fifth Annual Ham Mart Flea Market and Auction. Sun¬ 
day. May 6. 9:00 AM 4 00 PM. William Tenncnt Interme 
diate High School. Street Road (Route 132) Warminster. 
Bucks County Registration $1 00 per car (includes one 
door prize ticket) Tailgating $2 00 add Indoor tables 
$3 00 ea Talk in on 146 16/76 and 146 52 MHz For info: 
Horace Carter. K3KT. 36 Hickory Lane. Doylestown. PA 
18901 (215)345 6616 

PUERTO RICO: The Radio Club de Puerto Rico’s annual 
convention and hamfest. April 28 and 29. Condado Holi¬ 
day Inn Hotel. San Juan For details GPO. Box 693. San 
Juan. PR 00936 

WASHINGTON: The Skagit Amateur Radio Club's 27th 
annual convention. April 20. 21 and 22. Bryant Grange 
Center near Seattle For info Norman G Ray. Program 
Chairman, 14005 - 132nd Avenue N.E.. Kirkland. WA 
98033 

WISCONSIN 3 F Amateur Radio Club's annual 
Swapfest. Saturday. May 5. 8 AM to 3 PM. Neenah Labor 
Temple. 157 South Greenbay Rd . Neenah Large park 
mg. indoor swap areas, free auction Refreshments 
available Tickets $1 50 advance, $2 00 door, tables 
$150 advance. $2 00 door Reservations to Mark Michel. 
W90P. 339 Naymut St . Menasha. Wl 54952 
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I US EASY TO order! 

Uae V»•*, Kaater charge; Check, H O.; C.O.t> | 
Trlrphon* oidri * wr Invar 

Allow tot shipping - «•*€«■%• quickly refunded 
Hiiiinua urdci ol ♦*» IXI pleavrl 
Imlutu reiidrtiti add At i«i 
P rices good through cover Month 
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Broadbandad 3- 40Mtix. 
Small, Halit, wMtk«r-pr*«f 
i:i Impedance retie 
Replaces center Inseleter 
| - Helps eliminate TVI 

Guaranteed S 
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„ 9.95 

Van 
Gorden u 
Engineering 
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Identify 


The time ha* come tor all amateurs to unite on *ighl 
We must know each other a* do other Internal 
organisation*. The ability to recognur rath other on 
any occasion is a true mark ot Iralrmal brotherhood 
Croup II! (W821.CK. KB2DX and KB2DZ) designed 
th» 10 karat gold ring to portray our great and proud 
tratrmitv Thi* requisite ring i» made exclusively lor 
you by fosten » (world famous for their quality achieve 
ment rinas) with your call letter* prominently displayed 
For detailed information and reusable ring suer Write: 

Group III Sales Co 
IVpt 15 P O Bo% 250 

_little Nesk N 1 »i *>2 
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UTY. 

1N914 

DIODES/ZENERS 

10Ov 10mA 

.05 

1N4005 

600v 1A 

.08 


UNEARS, REGULATORS, etc. 

QTY. QTY. 


>, etc. 

QTY. 

! LM380 (8-14 

Pin)1.19 

! LM709 (8-14 Pin) .35 1 

LM711 

LM723 

LM725 

.45 

.40 

2.50 


.35 


LM1307 

1.25 

LM1458 .65 I 

LM3900 

.50 

LM 75451 

.65 



TMS 4044 9.95 


CUSTOMER NAME. 


STREET A DOR ESS. 


INTEGRATED CIRCUITS UNLIMITED 

7889 Clairemont Mesa Blvd., San Diego, California 92111 
24 Hour Toll Free Phone 1-800-854-2211 
(714) 278-4394 California Residents 1-800-542-6239 
CABLE ADDRESS ICUSD 


74S112 

.60 

74SH4 

.65 

74S133 

.40 

74S140 

.55 

74S151 

.30 

74S153 

.35 

74S1S7 

.75 

74S!58 

.30 

74S194 

1.05 

74S25 7 (8123)1,05 

i 8T31 

2.75 


AE Visa 

-CHARGE CARD 0 BAMC_ 


EXP. DATE 


WILL CALL. 


NET 10th OF THE MONTH. 


ALL ORDERS SHIPPED PREPAID - NO MINIMUM - COD ORDERS ACCEPTED - ALL ORDERS SHIPPED SAME DAY 
OPEN ACCOUNTS INVITED - California Residents add 6% Sales Tax. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

We accept American Express / Visa / BankAmericard / Master Charge 


SPECIAL DISCOUNT: 

Total Order Oeduc 

$35-$gg 10 % 

$100-$300 15% 

$301 $1000 20% 


















































































































































Ham Radio's guide to help you find your locat 


Alaska 


RELIABLE ELECTRONICS 

3306 COPE STREET 
ANCHORAGE, AK 99503 
907-279-5100 

Kenwood, Yaesu, DenTron, Wilson, 
Atlas, ICOM, Rohn, Tri-Ex. 


Arizona 


HAM SHACK 

4506-A NORTH 16TH STREET 
PHOENIX, AZ 85016 
602-279-HAMS 

Serving all amateurs from beginner 
to expert. Classes, sales & service. 


KRYDER ELECTRONICS 

5520 NORTH 7TH AVENUE 
NORTH 7TH AVE. SHOPPING CTR. 
PHOENIX, AZ 85013 
602-249-3739 

Your Complete Amateur Radio Store. 


California 


C & A ELECTRONIC ENTERPRISES 

22010 S. WILMINGTON AVE. 

SUITE 105 
P. 0. BOX 5232 
CARSON, CA 90745 
800-421-2258 
213-834-5868 - Calif. Res. 

Not The Biggest, But The Best — 
Since 1962. 


JUN’S ELECTRONICS 

11656 W. PICO BLVD. 
LOS ANGELES, CA 90064 
213-477-1824 Trades 
714-282-8682 San Diego 
The Home of the One Year 
Warranty — Full Service. 


SHAVER RADIO 

3550 LOCHINVAR AVE. 
SANTA CLARA, CA 95051 
408-247-4220 

Atlas, Kenwood, Yaesu, KDK, 
Icom, Tempo, Wilson, Ten-Tec. 


Connecticut 


THOMAS COMMUNICATIONS 

95 KITTS LANE 
NEWINGTON, CT 06111 
800-243-7765 
203-667-0811 

Call us toll free - See our full 
page ad in this issue. 


Delaware 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 

Delaware's largest stock of amateur 
radio equipment & accessories. 


Florida 


AGL ELECTRONICS, INC. 

1800-B DREW ST, 
CLEARWATER, FL 33515 
813-461-HAMS 
West Coast's only full service 
Amateur Radio Store. 


AMATEUR RADIO CENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


RAY'S AMATEUR RADIO 

1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
813-535-1416 
West coast's only dealer: 

Drake, Icom, Cushcraft, Hustler. 


Illinois 


AUREUS ELECTRONICS, INC. 
1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
312-420-8629 
"Amateur Excellence” 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 
CHICAGO, IL 60630 
Chicago - 312-631-5181 
Illinois - 800-972-5841 
Outside Illinois - 800-621-5802 
Hours: 9:30-5:30 Mon, Tu, Wed & 
Fri.; 9:30-9:00 Thurs; 9:00-3:00 Sat. 


SPECTRONICS, INC. 

1009 GARFIELD STREET 

OAK PARK, IL 60304 

312-848-6777 

One of America’s Largest 

Amateur & SWL Stores. 


Indiana 


KRYDER ELECTRONICS 

GEORGETOWN NORTH 
SHOPPING CENTER 
2810 MAPLECREST RD. 

FORT WAYNE, IN 46815 
219-484-4946 

Your Complete Amateur Radio Store. 
10-9 T, TH, F; 10-5 W, SAT. 


Kansas 


REVCOM ELECTRONICS 

6247 N. HYDRAULIC 
WICHITA, KS 67219 
316-744-1083 

New - Used HF, VHF, & Microwave 
Gear. Manufacturing & Sales. 


Maryland 


THE COMM CENTER, INC. 

9624 FT. MEADE ROAD 
LAUREL PLAZA, RT. 198 
LAUREL, MD 20810 
800-638-4486 

R. L. Drake, Ten-Tec, ICOM, Wilson, 
Tempo, DenTron, Mosley, Cushcraft. 


Massachusetts 


TEL-COM, INC. 

675 GREAT RD. RT. 119 
LITTLETON, MA 01460 
617-486-3040 

The Ham Store of New England 
you can rely on. 


TUFTS RADIO ELECTRONICS 

209 MYSTIC AVENUE 
MEDFORD, MA 02155 
617-395-8280 
New England's friendliest 
ham store. 


Michigan 


ELECTRONIC DISTRIBUTORS 

1960 PECK STREET 
MUSKEGON, Ml 49441 
616-726-3196 

Dealer for all major amateur 
radio product lines. 


n 7 YOU SHOULD BE HERE TOO! 

•LsGalGTS. Contact Ham Radio now for complete details. 
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Amateur Radio Dealer 


Minnesota 


PAL ELECTRONICS INC. 

3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521-4662 

Midwest's Fastest Growing Ham 
Store, Where Service Counts. 


Missouri 


HAM RADIO CENTER, INC. 

8340-42 OLIVE BLVD. 

ST. LOUIS, MO 63132 
800-325-3636 

For Best Price and Fast Delivery 
Call toll free 1-800-325-3636 


Nebraska 


COMMUNICATIONS CENTER, INC. 

443 NORTH 48TH ST. 

LINCOLN, NE 68504 
800-228-4097 
Lowest Prices in the USA 
on Ham Equipment. 


Nevada 


COMMUNICATIONS CENTER WEST 

1072 RANCHO DRIVE 
LAS VEGAS, NV 89106 
800-634-6227 

Kenwood, Yaesu, Drake and more 
at discount prices. 


New Hampshire 


EVANS RADIO, INC. 

BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 

loom, DenTron & Yaesu dealer. 

We service what we sell. 


New Jersey 


ATKINSON & SMITH, INC. 
17 LEWIS ST. 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since "55”. 


BARGAIN BROTHERS ELECTRONICS 

216 SCOTCH ROAD 
GLEN ROC SHOPPING CTR. 

WEST TRENTON, NJ 06828 
609-883-2050 

A million parts • lowest prices 
anywhere. Call us! 


METUCHEN RADIO 

216 MAIN STREET 
METUCHEN, NJ 08840 
201-494-8350 

New and Used Ham Equipment 
WA2AET “T” Bruno 


RADIOS UNLIMITED 

P. O. BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 

New Jersey’s Fastest Growing 
Amateur Radio Center. 


New York 


AM-COM ELECTRONICS INC. 

RT. 5 

NORTH UTICA SHOPPING CTR. 
UTICA, NY 13502 
315-732-3656 

The Mohawk Valley's Newest & 
Largest Electronics Supermarket. 


GRAND CENTRAL RADIO 

124 EAST 44 STREET 
NEW YORK, NY 10017 
212-682-3869 

Drake, Atlas, Ten-Tec, Midland, 
Hy-Gain, Mosley in stock 


HAM-BONE RADIO 

3206 ERIE BLVD. EAST 
SYRACUSE, NY 13214 
315-446-2266 

We deal, we trade, all major brands! 


RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 

ORISKANY, NY 13424 
Toll Free 800-448-7914 
NY ( 315-337-2622 
Res. I 315-337-0203 
New & Used Ham Equipment. 

See Warren K2IXN or Bob WA2MSH. 


Ohio 


AMATEUR RADIO 

SALES & SERVICE INC. 

2187 E. LIVINGSTON AVE. 
COLUMBUS, OH 43209 
614-236-1625 
Antennas and Towers for 
All Services. 


Oklahoma 


KRYDER ELECTRONICS 

5826 N.W. 50TH 

MacARTHUR SQ. SHOPPING CTR. 
OKLAHOMA CITY, OK 73122 
405-789-1951 

Your Complete Amateur Radio Store 


Pennsylvania 


ELECTRONIC EXCHANGE 

136 N. MAIN STREET 
SOUDERTON, PA 18964 
215-723-1200 

Demonstrations, Sales, Service 
New/Used Amateur Radio Equip. 


"HAM" BUERGER, INC. 

68 N. YORK ROAD 
WILLOW GROVE, PA 19090 
215-659-5900 

Delaware Valley’s Fastest Growing 
Amateur Radio Store 


HAMTRONICS, DIV. OF 
TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years. 
Call Toll Free 800-523-8998. 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

ICOM, Bird, Cushcraft, CDE, 
Ham-Keys, VHF Engineering, 
Antenna Specialists. 


South Dakota 


BURGHARDT 

AMATEUR RADIO CENTER, INC. 

P. 0. BOX 73 
WATERTOWN, SD 57201 
605-886-7314 
"America’s Most Reliable 
Amateur Radio Dealer”. 


Texas 


AGL ELECTRONICS 
3068 FOREST LANE, SUITE 309 
DALLAS, TX 75234 
214-241-6414 (within Texas) 
Out-of-State, Call our toll-free 
number 800-527-7418. 


HARDIN ELECTRONICS 

5635 E. ROSEDALE 

FT. WORTH, TX 76112 

817-461-9761 

Your Full Line Authorized 

Yaesu Dealer. 
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new. CoaxProbe* .new 

Coaxial RF Probe for Frequency Counters and 
Oscilloscopes That Lets You Monitor Your 
Transmitted Signal Directly From the Coax Line. 


$ 12.95 


plus 50 postage 


FINALLY! A RF PROBE that lets you connect 
Into your coax cable for frequency 
measurements and modulation waveform 
checks directly from the transmitter. 

JUST CONNECT THE CoaxProbe* into 
your transmission line and plug the output 
Into the frequency counter or oscilloscope. 
Insertion loss is less than .2db so you can 
leave it in while you operate 
A NECESSITY IN ANY WELL-ORGANIZED 
HAM SHACK, the CoaxProbe* eliminates 
"jerry-rigging'' and hassles when tapping 
into the coax line is desired. 

A SPECIAL METHOD OF SAMPLING 
keeps output relatively constant with a wide 
variation of power Power output of 8 watts 
gives .31 v out. while 800 watts will give 
1.8v out. (rms 3-30 mhz.) 2000 watts PEP 
rating too! 

•Trademark of CoaxProbe Co lor rl sampling device 
1978 by CoaiProbe Co 


USE IT ON 2 METER RIGS TO ADJUST 
FREQUENCY. The CoaxProbe* has a range 
of 1.8 to 150 mhz. 

MONITOR YOUR MODULATION 
WAVEFORM. With an oscilloscope of prop¬ 
er bandwidth, you can check your modula¬ 
tion for flat-topping, etc. Ideal for adjusting 
the speech processor. 

NOW YOU CAN MONITOR SIGNALS when 
connected to the dummy load, eliminating 
unnecessary on-the-air radiation. 
AVAILABLE FOR THE FIRST TIME TO 
AMATEURS. Try it for 10 days. If not 
satisfied, send it back for refund (minus 
shipping charges). 

Order today from: 

CoaxProbe Co. 

P.O. Box 426, Portage, Ml 49081 

Michigan Res. Add 4% Sales Tax 


8 POLE 350 Hi FILTER FOR SIGNAL/ONE TRANSCEIVERS *120 00 

Finally! Superior 8-Pole CW Selectivity for 
Drake TR-4, TR-4C, TR4 Cw 

ISO Hi as tm*> «V> Hi at U.X> Cun OHM Mm mwiw .Fm fco>M CW (MM* M — 

* SOO Mi e Mi r*nOONr*i «Mb CfJWM •100 00 WvHf 
«nd «K>v«ti«e M IIOKI 

At Last! Superior 8-Pole CW Selectivity for 
Kenwood TS-820 

MINIMAL LOSS IN «tf GOOO HONAL TO NOW 1*0 Hi m «#•* MO Mi •• «ub 
C..<i OHM Mora MMC1IV* IMP t«anrta>rt 'CMC SMOM CW NH** «•»«*• * MO M* *1 Mti 
and 1600 Hi a> «0«. CK MOR * 101)00 

600 Hz 6 Pole First-1 F Filter for Drake R 4C 

lm»m Mm MfeciioM* I iiPMiaii Mmim AigA 0*U*>«4 (Ml >wi»*» hwm ii(Mi that 

mi noun) tha hmMmIA* aeon) II HIM. Miranura rha ihwt* <H il'im u«o*R miImAn 
m* w omd niHi (n*#t irvortv'almn and Hmriiiiimhia Bolh IN ■•lion* III*#, anti iw 

Cl OTIC * ran m *8««l**t •« *w# i*c*p#i anil y mrrhart ut nu» (Mona 

c» ooo,'e wo oo m»k*i *•! oo 

125 Hz 8 Pole Second IF Filter for Drake R4C 

fail' Vihihi JOOMi n 60rt»l£unQMM kMlubtHlwWAOH OMica'wrt 

mN iiimM band u»m|rl*u«* Dm *Ni no «Au HBw con Oo Aka# MMCtiw l«M" w#»C 
(titan (Sit* MonMlt m AGC loop umito miF audwi (titan lain # pm not ndonl In 
OHM evital. |—lnl Y#< MU mol' pil* am auto Im# 10 impoo wo* iolom#». 

Hup d racl'v miar «co*to>> •*•(•» *«»#1 oMAaN *C C( UVS >11000 


Operators} 

Attention: 

m ^ t Dicse crystal filters 
arc Jor you) 

All filters contain 

specially-treated high-Q crystals. 

Sherwood Engineering Inc. 

1268 South Ogden St. 

Denver. Colo. 80210 
(303) 722-2257 

: Money back it not satisfied MMMk 

Add S3 per order dripping, 


VOICEBAND 

EQUALIZER 


0 


Add S3 per order dupptng, 

$6 vvmcji air 

Dealer Inquiries Welcome 


• Vbe 

^ SCQ95 

i U3ppnus» 

clean crisp audio 

Xmlt audio passband 
equalizer — gives punch 
without distortion — best 
on dx. yl's, problem voices — 
lo. mid. hi. ranges adj + 12dbmade 
in usa — performance guaranteed 
specify rig. mike plug or universal 

P.O. Box 144. Hannacroix. N Y. 12089 

The Electronic Farm 


Duns #01-048-6066 

Cash plus shipping paid tor clean late 
model Motorola GE. RCA mobiles 
Base Stations. Accessories We also 
sell used and reconditioned equipment 
For further Information contact 
Jesse La Fleur 

The Communications Center 
1629 Wyoming 
El Paso. Texas 79902 
(915) 545-1133 

Call for cash quotation 16 years of fair dealing 


, BUILD-IT-YOURSELF , 
AVIONICS FOR 
HAM PILOTS 

Free catalogue describes high tech¬ 
nology, low cost avionics and test 
equipment ottered in kit form. Product 
line includes audio panel, aircraft band 
two-channel transceiver, digital chro¬ 
nometer, navigation and communi¬ 
cations test equipment, bench power 
supply, and more. Shoot us the coupon 
for details. 


1 27^2 2203 / Radio Systems 
\ / Technology, Inc. 

^ RR 5, GRASS VALLEY. C A 95945 


Radio 'World 



ENTRAL NEW YORK'S FASTEST GROWING HAM DEALER 



Featuring Yaesu, Icom, Drake, Atlas, Ten-Tec. Swan. DenTron. Pace. Palomar, Alda, Midland, 
Wilson. KDK, MFJ. Microwave Module. Standard, Tempo, Astron, KLM, Hy-Gain. Mosley. 
Larsen, Cushcratt. Hustler. Mini Products. Universal and Trislao Towers We service every¬ 
thing we sell! Write or call tor quote You Won't be Disappointed. 

We are just a few minutes oft the NYS Thruway (1-90) Exit 32 


Warren 
K2IXN 

Call Toll Free: 1-800-448-7914 


ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
ORISKANY, NEW YORK 13424 


Bob 

WA2MSH 

New York State Residents Call: 315-337-2622 or 315-337-0203 


DIGITAL READOUT 

for your HAM II or III 

Kit MM-1 includes key components 
necessary to make conversion des¬ 
cribed in article by K1DG, Ham 
Radio, January 1979, p. 54. 

• AD 2020 • 10-turn pot 5K 

• F9374 • 10-turn pot IK 

Allow three weeks for delivery. Send 
check or M.O. for $28.95. 

SUNSET ELECTRONICS 
44 SUNSET DRIVE 
FRAMINGHAM, MA 01701 


More Details? CHECK OFF Page 118 















TOP QUALITY 
MOBILE ANTENNAS 

0 from Q A C r'rmmunirolionn 

• Stainless Steel Radiator 

• Heavy Nickel-Chrome Plated 
Brass Base and Fittings 

• Mounts Come with 17 RG- 
58AU and PL-259 Connectors. 

• Compatible with Motorola TAD 
and TAE Mounts 



wr*r • onlonng sutfi* f miln.AtOb 
i'"t'infc antennd .nstrmtdy with trank 
< in* Stiff/1 M indicates tm 
I'ii/i* •nnnnti/lfj 

BM 2700T 2/ 31 MHZ .wave 

h.isp-loaded 200 wall rating 
Covers 10 meters or CB Great 
mobile antenna lor converted CB 
rigs 49 at lowest frequency and 
is i|iprOKimately 42" when cut lor 
leu meters Complete with trunK 
lid mount assembly $29.95 

BM MATH Extra whip (Cut one 
Ini to and one lor CB) $5 00 
BM-4700T Same assembly ex* 
cept tor 47-54 MHZ $29 95 

BM 5800T 144 174 MHZ 

wav*, gam antenna 200 watt 
rating Complete $29.95 

BM MAT 58 or BM-MAT 22 
matching coils (these coils with 
whips allow same mounting 
assembly to be used on different 
handsi $14 95 

BM 5822 220*225 MHZ wave 

gain antenna $ 29 95 

Note Oeduct $4 00 Irom T' price 
tor M assemblies 
Additional Information On Other 
Antenna Models Available 

G & C Communications 
Dept. HH. 730 Cottonwood 
Lincoln. NE 68510 


D&V RADIO PARTS 

VARIAHLK A THIWfc.t‘ CAPACItOKS-kF CH0KLS- 
Airt WOUND CGILS-TOROIDS-FEKD TMHU'S- 
TUBULAH THIHMKH3-KNOdS-WINK-C0UPL 1NG3- 
THANSKATCH C0F.KiNi.NTS. 

No mini nun order-low coat shipping. 
Flrnt cl ana stomp for complete flyer. 

». 3 Ad Li.. FH Li. LAND. KICiiKlAN •**'./ « 


DX OPERATORS 


*(‘ ' ' ) CUSTOM CALCULATED. PERSONAL- 
V . J IZED BEAM heading and distance 

CHART TO OVER 330 FOREIGN CALL 
AREAS AND COUNTRIES BASEO ON YOUR EXACT 
QTH UP TO DATE FOR 1979 SENO CALL SIGN AND 
$5 95 TO WILLCOMP INC PO 80X 86. SOUTH 
SALEM. N r 10590 N Y RESIDENTS ADO 5% 
SALES TAX. 


MILITARY 

SURPLUS WANTED 

3pace buys more and pays more High- 
est prices ever on U S Military sur¬ 
plus especially on Collins equipment 
or parts We pay freight Call collect 
now lot out high offer 201 440-8787 
SPACE ELECTRONICS CO 
div of Military Electronics Corp 
35 Ruta Court, S Hackensack. N J 07606 


DIPOLE 



HVC gut (Hg li a>CK»* con«*cU»r It.t 
co.r SOht (Ui.KI mgldiNl mlo gl««« 
lilt*cl pl*»t»c twxly lu Jtr «pf con 
PI 7*r9 plug on Dnp ao 6*«o» 

cu.r Mlrnxt <Y»y Irufru. fi.in* .n /.,.(*<I 

iMIAAlCM A1 , U. MllfH nr M 95 
pawlpftld Cor- liwrin.fi rfttulalOft l/| W 


BUDWIG MFG. Co. PO Bo. 829. Ramona. C* 92065 


ERC PROMISES UP TO THE MINUTE STATE-OF-THE-ART DESIGN AND PERFORMANCE 

WE'VE DONE IT FOR 1979 

FOUR SIMULTANEOUS FILTERS IN ONE FOR UNPARALLELED QRM FREE RECEPTION (SSB & CW) 
-PLUS A SPECIAL PATENTED CW PROCESSOR* 


THE BRAND NEW 51-56 AUDIO ACTIVE FILTER SUPERCEDES 
OUR SL-55 IN BOTH CONCERT AND PERFORMANCE. CONSOL¬ 
IDATION OE MANY COMPONENTS HAS ALLOWED US TO MALE 16 
OPERATIONAL AMPLIFIERS (COMPARED TO 6 IN THE SI -55) 
INTO A FILTER GUARANTEED TO OUT PERFORM ANY OTHER 
AT A COST ONLY SLIGHTLY HIGHER THAN THE SL-55. THE 
FEATURES Of THE SL-56 ARE SO ADVANCED FROM ITS PRED¬ 
ECESSOR THAT CALLING IT THE SL-55A IS NOT JUSTIFIED. 
UNLIKE OTHER FILTERS THAT SIMPLY OFFER A CHOICE OE 
ONE OR TWO FILTER TYPES AT A TIME (NOTCH. 3ANDPASS, 
ETC.) SL-56 PROVIDES WHAT IS REALLY NEEDED — THE 
SIMULTANEOUS ACTION OF A 6 POLE 200 Hz FIXED HIGH- 
PASS FILTER and A 6 POLE 1600 Hz FIXED LOWPASS FIL¬ 
TER WITH A 60 dB NOTCH WHICH IS TUNABLE OVER THE 
200-1600 Hz RANGE. THIS 3 FILTER COMBINATION IS UNBEATABLE FOR THE ULTIMATE IN QRM FREE SSB 
RtCERTION. ADJACENT CHANNEL QRM IS ELIMINATED ON THE HIGH AND LOW SIDES AT TH! SAME TIME AND DOES 
NOT INTRODUCE ANY HOLLOWNESS TO THE DESIRED SIGNAL. ON CW THE SL-56 IS A DREAM. THE LOWPASS, 
HIGHRASS AND NOTCH FILTERS ARE ENGAGED ALONG WITH THE TUNABLE BANDPASS FILTER (400-1600 Hz) PRO¬ 
VIDING THE NEEDED ACTION OF 4 SIMULTANEOUS FILTER TYRES. THE BANDPASS MAY RE MADE AS NARROW AS 
14 Hz (JdB). ADDITIONALLY, A SPECIAL PATENTED CIRCUIT FOLLOWS THE F11 TER SECTIONS WHICH A! LOWS 
ONLY THE PEAKED SIGNAL TO "GATE ITSELF" THROUGH TO THE SPEAKER OR HEADPHONES (A-2000 OHMS). 
RECEIVER NOISE, RING AND OTHER SIGNALS ARE REJECTED. THIS IS NOT A REGENERATOR, BUT A MODERN NEW 
CONCEPT IN CW RECEPTION. THE SL-56 CONNECTS IN SERIES WITH THE RECEIVER SPEAKER OUTPUT AND DRIVES 
ANY SPEAKER OR HEADPHONES WITH ONE WATT OF AU0I0 ROWER. REQUIRES 115 VAC. EASILY CONVERTED TO 12 
VDC OPERATION. COLLINS GRAY CABINET AND WRINKLE GRAY PANEL. 

WARRANTED ONE YEAR FULLY RFI PROOF FULLY WIRED AND TESTED AVAILABLE NOW 
$75.00 POSTPAID IN THE USA AND CANADA. vmoiMia xnintxn xdo ax ialii rax 

ATTN SL-55 OWNERS: THE CIRCUIT BOARD OF THE SL-56 IS COMPLETELY COMPATIBLE 
WITH THE SL-55 CHASSIS. OUR RETROFIT KIT IS AVAILABLE AT $35.00 POSTPAID 

I I ann I I 

ERC INTRODUCES A BRAND NEW CONCEPT IN THE MEASUREMENT 



SI—Si 

AUDIO ACTIVE FILTER 
IS.5 • S.S V 7.5 INCHES) 



OF VSWR AND POWER ACCEPTED BY THE LOAD 


REQUIRES 115 VAC AT LESS 
THAN 1/16 AMP. 


TWO SO-239 COAX CONNECTORS 
ARE AT THE REAR PANEL. 


COLLINS GRAY CABINET. 
WRINKLE PANEL - BRIGHT 
RED LED DIGITS (.33"). 
DECIMAL POINT IS THE 
PILOT LIGHT. 


DIMENSIONS 3.5 x 5.5 x 7.5 
INCHES. 

WEIGHT IS 2 POUNDS. 


1.8-30 MH, 

THE MODEL SL-65* (20-2000 WATTS) AND THE QRP MODEL SL-65A- (0.2-20 WATTS) DIGITALLY INDICATE 
ANTENNA VSWR UNDER ANY TRANSMISSION MODE - SSB. CW. RTTY, AM Etc. THERE IS NO CALIBRATION RE- 
qUIRCO AND NO CROSSED METER NEEDLES TO INTERPRET. SIMPLY LOOK AT THE READOUT AND THAI IS THE VSWR. 
SPEAKING NORMALLY INTO A SSB TRANSMITTER MIC. I NSTANTLY CAUSES THE VSWR TO BE DISPUTED THROUGH¬ 
OUT YOUR ENTIRE TRANSMISSION. REVERSING THE POSITION OF A FRONT PANEL TOGGLE SWITCH AND THE DIS¬ 
PLAY INDICATES THE NET POWER (FORWARD LESS REFLECTED) THAT IS ACCEPTED BY THE ANTENNA. THE PEAK 
OF THE NET PEP IS DETECTED ANO DISPLAYED WITHOUT FLICKER FOR ANY MODULATION TYPE. OISPUY UPDATE 
IS CONS!ANT YET FLICKER FREE AS YOU MAY CHANGE THE POWER ACCOROING TO YOUR VOICE. THERE IS NOTHING 
LIKE THIS QUAflTY INSTRUMENT AVAIUBLE ANYWHERE ELSE. IT IS THE ONLY VSWR-NET POWER INDICATOR THAT 
LETS YOU KNOW THE STATE OE YOUR ANTENNAS ANO TRANSMITTED POWER AT ALl TIMES WHILE TRANSMITTING. 
EITHER model IS A SOPHISTICATED DEVICE CONTAINING FOUR CIRCUIT BOARDS ANO THIRTEEN INTEGRATED 
CIRCUITS. 


SL-65 

VSWR INDICATOR 


WARRANTY ONE YEAR SL-65 

NET POWER INDICATOR 


• TWO DIGIT DISPLAY SHOWS VSWR 
TO AN ACCURACY OF .1 FOR VALUES 
FROM 1.0 AND 2.2. ACCURACY IS TO 
.2 FOR VALUES EROM 2.3 TO 3.4 
AND TO .3 EROM 3.4 TO 4.0. FROM 
4.1 TO 6.2 THE INDICATION MEANS 
THAT VSWR IS VERY HIGH. 


• FOR VSWR VALUES NEAR 1.0. THE 
POWER RANGE TOR A VALID READING 
IS 20 - 2000 WATTS OUTPUT. FOR 
HIGHER VALUES THE UPPER POWER 
LIMIT FOR A FLICKER FREE VALID 
READING IS SOMEWHAT LESS (35 - 
1000 WATTS FOR VSWR AT 2.0). 


• DIVIDE THE ABOVE POWER LEVELS 
BY 100 TO OBTAIN THE PERFORMANCE 
OF THE SL-65A QRP MODEL. 



• THE POWER DISPLAYED IS THE OETECTED 
PEAK OF THE PEP FOR ANY MODULATION. 

this is the power that the transmitter 

IS "TALKED" UP TO. DISPLAY DECAY TIME 
IS ABOUT ONE SECOND. 

• THE POWER OISPLAYED IS THAT WHICH 
IS ACCEPTED BY THE ANTENNA (FORWARD 
LESS REFLECTED). 

• POWER IS DISPLAYED ON THE SAME TWO 
DIGITS AS VSWR IN TWO AUTORANGED 
SCALES. 20 TO 500 WATTS AND 500 TO 
2000 WATTS. TRI ROVER AT THE 500 WATT 
LEVEL IS AUTOMATIC EX: A READING OF 
1.2 COULD MEAN 120 OR 1200 WATTS. 

YOU MUST KNOW WHICH RANGC YOU ARE IN. 

• ACCURACY IS TO 10 WATTS IN THE LOWER 
RANGC AND 100 WATTS IN THE UPPER RANGE. 
DIVIDE POWER SPECS BY 100 FOR SL-65A. 


PRICE: $189.50 POSTPAID IN USA & CANADA. VA. RESIDENTS ADD 47, SALES TAX. 


BOOKLET AVAILABLE AT 
S2.00 REDEEMABLE TO - 
WARD PURCHASE. 

• PATENT PENDING. 


ELECTRONIC RESEARCH CORP. OF VIRGINIA 
P. 0. BOX 2394 

VIRGINIA BEACH, VIRGINIA 234S2 
TELEPHONE (804) 463-2669 


More Details? CHECK - OFF Page 118 
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S-f Amateur Radio/ervice/ 

(213) 837 4870 

4384 KEYSTONE AVE., CULVER CITY. CA. 90230 


the W6TOG * 

RECEIVER MODIFICATION KITS 

INCREASE SELECTIVITY • IMPROVE SENSITIVITY 
LOWER INTERNAL NOISE 
IMPROVE NOISE BLANKER OPERATION 
COMBAT BLOCKING FROM LOCAL SIGNALS 
TS 520 KIT $27 50 FT 101 SERIES KIT $32 50 

TS-520S KIT 32 50 FR 101 SERIES KIT 34 50 

TS S20 & 820S KIT 34 50 FT 301 SERIES KIT 34 50 

R 599 A D KIT 27 50 FT 901 SERIES KIT 34 50 

EXPLICIT INSTRUCTIONS MAKE MODIFICATION A CINCH 

IT’S MAGIC . . . 

IT’S “MAGICOM” 

PROCESSOR MODIFICATION KIT 

IMPROVES AUDIO PUNCH 
IMPROVES PROCESSED SPEECH QUALITY 

Converts TS-820 820S speech processor from RF 
compressor lo RF clipper $27 50 
RF speech processor for TS 520/520S $42 50 
The MAGICOM" RF processor module provides up lo 
6 dB increase in output with smooth, clean, 
non distorted audio and more penetration for those pile ups 
ENDORSED BY W6TOG AND BIG GUN DXcrt WORLD WIDE 


•WELL KNOWN DXer WITH OVER 3TO COUNTRIES CONFIRMED 


1 All price* postpaid • in Calif add 6% sales tax - M aster charge & Visa accepted 1 

SATISFACTION GUARANTEED OR MONEY REFUNDED 


WANTED FOR CASH 



490-T Ant. Tuning Unit 

(Also known as CU1658 
and CU1669) 



618-T Transceiver 

(Also known as MRC95, 
ARC94, ARC 102, 
or VC 102) 


Highest price paid for these units. Parts purchas¬ 
ed. Phone Ted, W2KUW collect. We will trade for 
new amateur gear. GRC106, ARC105, ARC112 and 
some aircraft units also required. 

25 °/° 

We stand on our long term otter to payJ&£more 
than any other bonafide offer. 


10 Schuyler Avenue 
<201)998-4246 


DCO, INC. 


No. Arlington, N.J. 07032 
Evenings (201) 998-6475 


TR7400A “KENWOOD” 
OW NERS: SCANNER KIT 

• installs completely inside rig No obtrusive eaternai connec 
lions • Scans me complete Dane or only the portion you select 
on the MHj Switch ot your rig (e Q 144-148 or 146-148 MHj) • 
Scar frequency is displayed on digital readout • Two miniature 
toggle switches supplied with kit (scanner on-olf scan-lock 
may be mounted externally or on the top or bottom cover ol the 
ng • in the scanner OFF mode the TR 7400A behaves normally 
in the scanner ON mode the scanner locks up on an occupied 
frequency pauses tor a presei time (3-30 seconds) and then 
resumes scanning This means you can eavesdrop an over the 
band without lilting a linger When you hear something interest 
mg you flip the switch to the lock mode and Ihe rig is ready to 
transmit • Scans at Ihe rate ot 50 kH/ pet second • Complete 
with detailed instructions (even tor the beginner) 

Introductory Offer 

KIT $39 95 Preassembled $59 95 

add$t 50 postage and handling 


FT-227 “MEMORIZER” 
OWNE RS: SCA NNER KIT 

• Selectable sweep width (up to tun band) • Scans only me por 
non ot band you select • Scans at me rate ot 200 kH/ per sec 
ood • Switch modification on mike allows you lo scan past ot 
lock on any occupied frequency • Complete kit with detailed in¬ 
structions • installs inside rig no obtrusive external connec 
lions • Rig can easily be returned to original condition whenever 
desired • Scans to preset limits and reverses • Automatic by 
pass ot locked frequency m 3-1/2 seconds unless you press 
lock on switch • you can eavesdrop an over the band without 
lifting a linger 

KIT 134 95 Preassembled and tested $54 00 

add$t 50 postage and handling 

IC-22S SCANNER KITS 

also available 

Kit $34 95 $54 00 Assembled add $t 50 postage and handling 


dealer inquiries invited 

AED ELECTRONICS 


750 LUCERNE RD„ SUITE 120, MONTREAL, QUEBEC, CANADA H3R 2H6 
TEL. 514-737-7293 


lit 



& 



HE DRY 
WET CELL 


A 12 volt lead-acid battery that 
doesn't care what position it's in • new 
from Portable Communications. 
Sealed, small, powerful, recharge¬ 
able. and convenient, this battery may 
be just the answer you've been 
looking for. Look - 

’ 2.5 ampere hours 

* 70% of full capacity after 150 

days at 25'X. 

* rechargeable with most home 

charging units or power supplies 

* only 8" x 3H" x 1 '/>“ 
(approximate outside dimen¬ 
sions) 

* weight approximately 2 3 /4 lbs 

* 1 year warranty 

So whether you're converting mobile 
equipment to portable, looking for 
long-lived, trouble-free power for 
repeaters, or back-up power for your 
equipment, at $49 95. this battery 
could be your best investment Send 
your check (add $1.50 postage), or 
ask for our free brochure (Conn, res¬ 
idents add sales tax.) 

Portable Communication 
Supply. Inc. P.O. Box 345. 
Trumbull. CT. 06611 























MODEL DTMF-8 
4.5” x 6.5" 

• Excellent building 
block for amateur 
control systems 

• Hybrid active filters 
throughout. No PLL's! 

• 40db dynamic range 
No gain adj. necessary 

• Min, 20db twist 
allowable 

• Std. AT&T tones 

• Decodes all 8 
touch-tone frequencies 

• 8 open collector 
outputs supplied to 
interface with any 
logic system 

• 10K Ohm transformer 
isolated input stage 

• 11-15 VDC operation 

ONLY 

$179.95 post paid 

CA Res. Add 6% Sales Tax 

fcl Call or write '■ 

“J for detailed ll 

specification sheet 



8131 FOOTHILL BLVD 
CUCAMONGA, CA 91730 
714/981-3473 



ALL BAND TRAP ANTENNAS! 


—<0rrn;> 




PRETUNED - COMPLETLY ASSEMBLED -\E/ FOR ALL MAKES A MODELS OF AMATEUR 
ONLY ONE NEAT SMALL ANTENNA FOR I TRANSRECEIVERS - TRANSMITTERS - 
UP TO 6 BANDS! EXCELLENT FOR CON- /o GU4«*NTEED FOR 2000 WATTS SSB 
GESTED HOUSING AREAS - APARTMENTS ti/ 1000 WATTS CW FOR NOVICE AND ALL 
LIGHT - STRONG - ALMOST INVISIBLE! CLASS AMATEURSI 

COMPLETE AS SHOWN with 90 tt, RG58U-S2 ohm leodllno. onh PL 259 coonoctor. Intulotort, 30 ll 
300 fe t»«t dacron and supports, cantor connactor iwtth built In Mghnlng arrestor and static disc arga 
molded, eeiled. weatherproof.reeonent trope 1"X6'-you |u.t .witch to band deelred for eecellent worldwide 
operation - trenemKUrtQ and reelerlnpl WT. LESS THAN 5 LBS 

160-60-40-20-15-10 bende 2 trap—149 ft with 90 ft. RG5BU - connector - Model777BU . . *59 95 
80-40-20-15-10 bende 2 trap — 102 ft. with 90 ft. RG58U • connector • Model 998BU *54.95 

40-20-15-10 bende 2 trap —54ft. with 90 ft. RG58U coee - connector - Model 1001BU *53.95 

20-15-10'bende 2 trap— 26 ft. with 90 ft. RG58U coee - connector - Model 1007BU *52.95 

SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. (Cenada la *500 eetre for poetage - 
clerical - customs - ate.) or order using VISA Bank Amerkard - MASTER CHARGE - AMER EX* 
PRESS.Giro number end ei date Ph 1-308-236-5333 9AM - 6PM week day. We ehlp In 2-3 daye. 
PRICES MAY INCREASE SO - ORDER NOW ANO SAVEI All antennae guaranteed for 1 year Money 
beck trial! Made In USA FREE INFO. AVAIL ABLE ONLY FROM 

WESTERN ELECTRONICS Dept AR- 4 Kearney, Nebraeka. 68847 


CRYSTAL FILTERS 

The Heart of your Set 


ONLY 


1: T n h ® “ yr •ssw™ 

Get the BEST for Less! 

YAESU — KENWOOD — HEATH — and now DRAKE (R-4C)! 

FOX-TANGO commues to e«pand its quj"ty ime of 8 -pole tillers mad* up entudy of specially heated high 0 crystals Custom made 
Tor each set with ultimate reaction ot over 80 dB and superior shape factors these filters are unavailable horn other sources Only 
FOX-TANGO gives owners of me mosi popular Brands of ham gear a choice of drop in fillers closer to their needs man me limited rum 
Ber of 6 -pole (o' -ess) units offered as extra cost options By most manufacturers In addihon fo' me Yaesu and Kenwood lines we 
otter spec ally designed Diode Switching Boards *hich permit inboard mounting o« up to two filters more man those lor which the 
manufacturer provides room Thus either now or m the future a set could Be provided with a sharp t?50 and/or standard (MO 
H;i CW filter ard/or a nanow 1 1800 Hz) SSB in addition to the regularly supplied SSB filter - m switch selectable Tn.s provides 
Superior variable bandwidth selection without me need tor Buying an e*pensive new mode) to provide d In these inflationary t*mes it 
-s sound econom*cs to up grade your present set FOX-TANGO manes «l easy - and relatively inexpensive Order with confidence 
satisfaction is guaranteed on a money back basis incidentally even oui current line of lifters win tit many other brands of home brew 
ngs Check the specifications Of *rite us about custom buin units for most rigs COMING VF455F250 260 Hz CW tor 75S-3B C 

— order yours now for fastest delivery) 

FOX-TANGO CRYSTAL FILTER SPECIFICATIONS 


BANDWIDTH - Hz 


INSERTION 

LOSS 

dB 



® 88H2S0 CW N 

• 88M400 CW 

£ & 8 M 1 8 SSB N 


250 ± 50 < 750 
400 £ 50 < 1400 
1800 t TOO < 3600 


250 ? 50 
400 ± 50 
2100 ± 100 


CW SSB 5045 * T50 8000 ± 500 I 


5645 ♦ 151 
5695 


800 i 100 


An l iters except Drake are $55 each Fo» Drake prices see ad page 43 Prices include airmail postpaid to U S 
Canada and Me«*co For overseas airmail add S3 _ 


CASE SIZES 

ItWH in mm) 

A 45x23x28 
B 50x25x25 
C 40x20x21 
0 50x18x18 

E 57x24x25 
F 57x24x18 
G 57x24x21 


NOTES 

1 Sharp CW Filter for Ox and Contest work 

2 Use instead ot optiona' 600 Hz 16 poiei uM 

3 For narrow SSB to reduce OHM 

4 Use instead of XF 30A (6 pole) m early units 

5 Superior to XF 30B (6 potei AM unit 

6 Used m G3LLL RF Speech Processors 


7 Use instead of optional 500 Hz (6 poiei unit 

8 Use instead of optional 400 Hz 1 4 pole) unit 

9 Superior replacement lor standard SSB unit 

10 F or detailed description and prices see ad page 43 

11 Also known as GUF 1 
1? Also known as GUF -2S 


Dealer Inquiries Welcomed 


VISA & MASTER CHARGE Accepted 


Florida residents add 4% (sales tax) 

See our other ad page 43 this issue 



FOX-TAN GO CORP. 

Box 15944, W. Palm Beach, FL 33406 


More Details? CHECK OFF Page 118 
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APRIL SHOWERS 



WRITE IN 
YOUR 

0 BEST QUOTE 
FROM THE 
'800 GANG.” 


NOW. LIST THE EQUIPMENT 
YOU WANT IN THE SPACES 
PROVIDED BELOW, CUT OUT 
THIS AD, AND SEND IT TO 
US WITH YOUR NAME, AD¬ 
DRESS AND TELEPHONE 
NUMBER. WEWILLWRITED 
OR CALL □ (CHECK ONE) 
YOU BACK AS SOON AS POS¬ 
SIBLE WITH THE MADISON 
QUOTE. 

(HINT: DON'T GO BELOW 
OUR COST). 

WE HAVE AN IN-DEPTH 
STOCK AND LARGE INVEN¬ 
TORY OF MAJOR LINES AND 
ACCESSORIES. 


O 

ZD 

O 


CO 


Q. y— CNJ CO 


5 Q 
< o 


TERMS ALL PRICES FOB HOUSTON PRICES 
SUBJECT TO CHANGE WITHOUT NOTICE ALL 
ITEMS GUARANTEED SOME ITEMS SUBJECT TO 
PRIOR SALE SEND LETTERHEAD FOR AMATEUR 
DEALER'S PRICE LIST TEXAS RESIDENTS ADD 
6% TAX PLEASE ADD POSTAGE ESTIMATE 

MADISON 

ELECTRONICS SUPPLY, INC. 

1508-D McKinney Houston, texas 77002 
713/658-0268 NITES 713/497-5683 
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New ALPHA owners often tell us, “I wish I'd saved my lime and money and bought an ALPHA in Ihe first place.” 
Why not benefit from their experiences? Compare first! 


IS SOMETHING ELSE "JUST AS GOOD?" 


TRY TO GET ANY OTHER MANUFACTURER TO TELL YOU • IN WRITING • THAT IT'S SAFE TO OPERATE HIS 
DESK TOP LINEAR AT A FULL D C KILOWATT... SAY FOR 24 HOURS KEY-DOWN. OR, ASK HIM FOR A FULL 
YEAR WRITTEN WARRANTY. LOTS OF LUCK! 

YOUR NEW ALPHA WILL HAPPILY AND COOLY RUN THAT KILOWATT KEY-DOWN . .. FOR 24 DAYS IF YOU 
WISH. AND YOU’LL BE PROTECTED BY ETO’S UNMATCHED WARRANTY FOR TWO YEARS. WE PUT IT IN 
WRITING ALL THE TIME. IT'S THE WAY WE BUILD AND WARRANT EVERY ALPHA ! 


The new ALPHA ’* are the best we’ve ever built. 
Nothing else even approaches an ALPHA’S combina¬ 
tion of power, convenience, quality, and owner protec¬ 
tion. The ETOlALPHA two year limited warranty offers 
you eight times as much protection as the industry- 
standard 90 day warranty. 

The new ALPHA 374A adds NO-TUNE-UP operation 
to all the other traditional ALPHA qualities and capa¬ 
bilities. You can hop Instantly from one HF band to 
another, with full maximum legal power and with little 
or no amplifier tune-up at all! (If new amateur bands 
are added, you can manually adjust your ALPHA to 
work them, too.) 


In 1974 the original ALPHA 374 set a standard of high 
power convenience that has remained unmatched 
since. Despite its small size, not even one '374 owner 
ever burned out a power transformer. Impressive? The 
new '374A has an even huskier power supply. And it 
has ETO's ducted air system with acouslically-isolated 
centrifugal blower to insure cool, whisper-quiet 
operation 

Before you get serious about any other brand of linear, 
compare its convenience and quality, its transformer 
heft, its cooling system efficiency and noise level • and 
its warranty - with the alpha’s. Be sure to ask around 
about its reputation. 


Call or write for detailed literature and thoroughly 
check out all the great new ALPHA’S .. so you don't 
make a mistake. 



EHRHORN TECHNOLOGICAL OPERATIONS, INC. 
BOX 708, CANON CITY, CO 81212 (303) 275-1613 




MOBILE VALUES 
FROM LONG’S 
1 - 800 - 633-3410 



KENWOOD TR-7625 25 watt 2m transceiver 

Featuring memory channel, mode switch tor simple* or switching 
transmit Ireq up or down full 4 MHz coverage 800 channels 5 kHz 
ollset switch. MHz selector switch. LED unlock indicator 
425.00 Call lor quote 


• -»4io i^ommz coverage* Mooes bin l.w :>t syninesizer 

pi i • 4 fiiqit i i f • Pulse-type noise blinker • vox 

w ad|ustablc gam • SWR bridge • CW monitor • Automatic power 
control • AC DC power supplies • Antenna impedance SO ohms 
unbalanced • TX output 10W PEP 
899.00 Call tor quote 


YAESU 

CPU-2500RK l——— 

2m FM transceiver 

800 PLL channels auto scan over entne 
2m band 4 memories lone burst, 3 25 
watts, tixed 1 600 KHz programmable 
ollsets. t3 8 VDC at 8 amps continuous 
Comes with keyboard mic lor remote 
input scanning control, aux repeater 
split, and 2 tone input tor auto patch or 
control link 

585.00 Call tor quote 


YAESU FT-227RA 

The "Memorizer" transceiver 

One knob channel selection for 800 
channels frequency 144-148 MHz 4 
digit LED readout fully synthesized 
frequency control, selectable 10 watt 
Hi 1 watt Low output 4 memories, touch 
control on mic for scanning, scan 
selectable for clear or busy channels 

399.00 Call for quote 


KENWOOD TS-700SP 
all mode 2m transceiver 

Covers the entire 2 meter band The 
features are SSB CW FM AM and semi¬ 
break in CW Also side tone monitor 
digital Ireq readout receiver preamp 
and 600 KHz repeater offset op (144 5- 
145 5 Hz) 10 watts RF output AC DC 
pow supply 

799.00 Call for quote 
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ICOM IC-280 remotable 
2m FM mobile 

Frequency 143 90-148 II MHz • Power 
10 watts Hi 1 watt ad] Low • Power 
requirements 13 8 VDC at 2 5 amps • 
Main PLL control head may be detached 
and remotely mounted • With micro¬ 
processor stores 3 frequencies • Easy to 
read LED s 

480.00 Call for quote 


nrto 

nun 

►J Id L-J 
1.1 ist f. J 


TUCH COM 1215 
encoding mic 

500 ohm low impedance mic needing no 
battery or modification to use with Ibe 
ICOM 22S. 245 211 215 and 280 

49.00 Call lor yours today' 


CUSHCRAFT AMS-147 
FM mobile 2m mag 
mount antenna 

A wave length antenna with 3 
dBi gain low SWR operation over 
146 148 MHz FM band Move 
center Ireq t 1 5 MHz Matched 
to 50 ohms Built in connector 
lakes PL-259 

34.95 Call tor yours today 


ICOM IC-211 
2m transceiver 


^ Longs Electronics '®! 

MAIL ORDERS PO BOX 11347 BIRMINGHAM AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM ALABAMA 35233 

Remember, you can Call Toll Free: 1-800-633-3410 in the U S A. orcall 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday. 
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ALL NEW 

FT-IOIZD 

HIGH-PERFORMANCE HF TRANSCEIVER 

Today’s technology, backed by a proud tradition, is yours to enjoy in the 
all-new FT-101 ZD transceiver from YAESU. A host of new features are teamed 
with the FT-101 heritage to bring you a top-dollar value. See your dealer today 
for a “hands on” demonstration of the performance-packed FT-101ZD. 



Continuously variable IF band¬ 
width: 300 Hz to 2.4 KHz — 


TX, RX. or transceive frequency 
ottset from main dial frequency 


Select switches lor use with 
FV-901 DM synthesized scan¬ 
ning VFO (option). FV-901 DM 
provides scanners plus 40 fre¬ 
quency memory bank. 


»st front panel, plus heavy 
r case-- 


K in. fully adjustable. VOX 
ultry - 


t-in RF speech processor 
nore ' talk power" when you 
d It 


It-ln, threshold adjustable, 
ie blanker 


ipped for SSB and CW 
ration. Choice of wide or 
ow bandwidth for CW (with 
onal CW filter installed) 


Digital plus analog frequency 
readout Digital display resolu¬ 
tion to 100 Hz 

Rugged 6I46B final amplifier 
tubes with RF negative feed¬ 
back 


RF and AF gain controls located 
on concentric shafts for 
operator convenience 


Full band coverage: 160 through 
tO meters, plus WWV/JJY 
(receive only) 


SPECIFICATIONS 


TRANSMITTER 

PA Input Power: 

180 watts DC 
Carrier Suppression: 

Better than 40 dB 

Unwanted Sideband Suppression: 

Better than 40 dB @ 1000 Hz. 14 MHz 
Spurious Radiation: 

Better than 40 dB below rated output 
Third Order Distortion Products: 

Better than -31 dB 
Transmitter Frequency Response: 
300-2700 Hz ( 6 dB) 

Stability: 

Less than 300 Hz in first 30 minutes after 10 
min. warmup, less than 100 Hz after 30 minutes 
over any 30 min. period 

Negative Feedback: 6 dB @ 14 MHz 
Antenna Output Impedance: 

50-75 ohms, unbalanced 


GENERAL 

Frequency Coverage: 

Amateur bands from 1 8-29.9 MHz, plus 
WWV/JJY (receive only) 

Operating Modes: 

LS8, USB. CW 
Power Requirements: 

100/110/117/200/220/234 volts AC. 

50/60 Hz. 13.5 volts DC (with optional DC-DC 
converter) 

Power Consumption: 

AC 117V: 75 VA receive (65 VA HEATER OFF) 
285 VA transmit; DC 13 5V: 5.5 amps receive 
(1.1 amps HEATER OFF). 21 amps transmit 

Size: 

345 (W) x 157 (H) x 326 (D) mm 

Weight: 

Approximately 15 kg 

COMPATIBLE WITH 
FT 901 DM ACCESSORIES 


RECEIVER 

Sensitivity: 

0.25 uV for S/N 10 dB 
Selectivity: 

2 4 KHz at 6 dB down. 4 0 KHz at 60 dB down 
(1.66 shape factor). Continuously variable be¬ 
tween 300 and 2400 Hz ( 6 dB), CW (with 
optional CW filter installed) 600 Hz at 6 dB 
down. 1.2 KHz at 60 dB down (2:1 shape factor) 
Image Rejection: 

Better than 60 dB (160-15 meters); Better than 
50 dB (10 meters) 

IF Rejection: 

Better than 70 dB (160, 80. 20-10 m); Better 
than 60 dB (40 m) 

Audio Output Impedance: 

4-16 ohms 

Audio Output Power: 

3 watts @10% THD (into 4 ohms) 



Prce And Specifications Subject To 
Change Withouf Notice Or Obligation 
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YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 633-4007 
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Clendale Rd.,Cincinnati, OH 45246 
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For new 
ideas in 
electronics 
read 
Radio- 
Electronics 



Save almost 7? oft the newsstand on RADIO-ELECTRONICS, the maga- 
j zine which keeps you up-to-date with the newest ideas and innovations 
i in electronics. (If you already are a subscriber, do a friend a favor and 
; pass this subscription card along to him.) 


check offer preferred 

□ 1 Year-12 issues ONLY $7.77 
(Save $7 23 on newsstand o> 

$2.21 oil baste sub. price) 

□ Payment enclosed □ Bill Me 
Q Check here if this is a new subscription 


□ 2 Years—24 issues SAVE MORE $15.50 
(Save $14 50 on newsstand or 
S3 SO ofl basic sub price) 

Q Check here if you are extending or 
renewing your subscription 


Name___ 

; Company Name (If applicable) --- 

; Address_ 

I City _State -Zip- 

! IMPORTANT 

Extra Postage: Canada $3.00 ham radio magazine 

per year, all other countries $5.00 per year. 4HRC 


i 




BUSINESS REPLY MAIL 

FIRST CLASS PERMIT NO. 597 BOULDER, COLORADO 
POSTAGE WILL BE PAID BY ADDRESSEE 


NO POSTAGE 
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UNITED STATES 


Radio-Electronics. 

SUBSCRIPTION SERVICE 
P.0. Box 2520 

BOULDER, COLORADO 80321 


For new 
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electronics 

read 

Radio- 

Electronics 







